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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

BASIS OF DESIGN
GARVEY ELEVATOR SITE OPERABLE UNIT 1
HASTINGS, NEBRASKA

1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) Region 7 Superfund Division tasked
HydroGeologic Inc. (HGL), to develop an imnterim Remedial Design (RD) for the Garvey
Elevator Superfund Site (Site), Operable Unit (OU) 1 in Hastings, Nebraska, in accordance
with the agency’s interim Record of Decision (ROD) for the Site (EPA, 2010). This work is
being executed under Architect and Engineering Services (AES) Contract EP-S7-05-05, Task
Order 0046. CDM Federal Programs Corporation (CDM) is a team subcontractor to HGL on
the AES contract and has a key role on the project. This document provides the basis of the
remedial action (RA) design and design related activities including preparing specifications and
plans, cost estimates, schedules, and other documents required to implement this RA.

1.1 PROJECT DESCRIPTION

The former Garvey Elevators, Inc. storage facility is located southwest and outside of the
limits of the city of Hastings in Adams County, Nebraska (Figure 1.1). The facility is located
on a 22-acre portion (Parcel ID - 010003207) of the 106-acre site property. The grain storage
facility, where fumigant was stored and used (Figure 1.2), is an active 8-million bushel
capacity grain elevator currently owned and operated by Ag Products, Incorporated (AGP).

The Site includes the former Garvey Elevators, Inc. property and downgradient areas underlain
by the contaminated groundwater plume that originates from the grain storage facility. EPA
has designated OU 1 as the area of soil and groundwater contamination on and immediately off
the former Garvey Elevators, Inc. property. OU 2 is defined as contaminated groundwater
farther downgradient from the grain storage facility that extends approximately 4.3 miles to the
east. The known contaminants of concern (COCs) at the Site are carbon tetrachloride and
chloroform.

A soil vapor extraction (SVE) system and a groundwater extraction and treatment (GET)
system were installed in 1998 and are currently operating at the Site. The SVE system consists
of eight vapor extraction wells. The GET system consists of eight groundwater extraction
wells, an air stripper and two injection wells that return treated water to the aquifer. Both of
these treatment systems are discussed in more detail in Section 2.0.

A focused feasibility study (FFS) was prepared to support an early action for OU 1 to mitigate
an ongoing source to groundwater contamination and provide containment of contaminated
groundwater. The FFS (HGL, 2009b) and information from the Interim Data Summary Report
(HGL, 2009a) were used by EPA as a basis for selecting a remedy to mitigate certain threats to
human health and the environment posed by the contaminated soil and groundwater beneath the
source area at the Site. EPA issued an interim ROD for the Garvey Elevator OU 1 Superfund
Site on June 30, 2010. The Interim ROD for OU 1 addresses contaminated soil and
groundwater beneath the grain storage facility.

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

A remedial investigation (RI) for Site wide soil and groundwater contamination was completed
in 2011. After the completion of the Site wide feasibility study (FS), EPA will prepare a
Proposed Plan and will ultimately issue the final action ROD to address Site wide soil and
groundwater contamination. The interim action will be consistent with the final action. The
final action ROD is planned to be completed in 2012. :

The interim RD for OU 1 addresses soil and contaminated groundwater at the grain storage
facility; however, there are no construction components associated with the existing SVE
system. The Interim RD will expand the capture zone of contaminated groundwater from OU 1
and prevent its downgradient migration and reduce concentrations of contaminants in OU 1
groundwater, thereby reducing the risk to human health and the environment. The interim RD,
which is presented in this Basis of Design report, includes the following elements:

» Replacing existing flow meters with magnetic flow meters |

« Making minor upgrades to electrical infrastructure

+ Updating programmable logic controller (PLC) programming for system operation
1.2 SCOPE AND CONTENT

This document has been prepared to address the design needed to implement the interim RA.
The final Basis of Design report is organized as follows:

Section 1 - Introduction: Provides a brief overview of the site history, site location, and
project objective.

Section 2 - Site Background: Provides a description of the geology, hydrogeology,
hydrology, topography, climate, and nature and extent of contamination.

Section 3 - Remedial Action Execution: Provides a more detailed description of the interim
RA components and their implementation.

Section 4 - Permitting and Access Requirements: Identifies required permits and property
access considerations.

Section 5 - Remedial Action Execution: Provides a summary of the activities needed to
implement the interim RA as well as cost estimates and preliminary construction schedule for
the interim RA work

Section 6 - References: Provides a list of references used throughout this document.
. Appendix A - Calculations
Appendix B - Specifications

Appendix C - Contract Drawings

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

2.0 BASIS OF DESIGN OVERVIEW
2.1  SITE LOCATION AND DESCRIPTION

The Site is located southwest of the City of Hastings in Adams County, Nebraska. The
110-acre property formerly owned by former Garvey Elevators, Inc. is located in the NW1/4 of
Section 23, T7N, R10W, approximately seven miles west of the Adams County/Clay County
line (Figure 1.1). The 106-acre property, consisting of an 84-acre parcel and a 22-acre parcel,
is bounded on the north by U.S. Highway 6 and business and residential properties, on the east
by the Burlington Northern and Santa Fe railroad track, on the west by Marion Road, and on
the south by farmland (EPA, 2010). The Site is located in a predominately rural area with
sparse distribution of residential properties north, east, and west of the site, the closest no less
than 1/4 mile away. One municipal well and more than 35 private drinking water wells have
been impacted by the volatile organic compound (VOC)-contaminated groundwater. The
facility continues to operate as a grain storage facility under new ownership and management.

Twenty-two acres of the former Garvey Elevators, Inc. property is designated as the grain
storage facility consisting of a concrete headhouse and elevator, flat storage building, steel
storage bins, and associated buildings for facility maintenance, offices, and chemical storage
(Figure 1.2). The majority of the remaining 84 acres of the former Garvey Elevators, Inc.
property is used for crop production. The area surrounding the grain storage facility is rural
with a sparse distribution of residential properties to the north, east, and west. The nearest
residence is immediately adjacent to northeast property boundary, approximately 1,200 feet
north of the grain storage facility.

2.2 SITE HISTORY

Garvey Elevators, Inc. began operation as a grain storage facility in 1959. In their responses to
the Request for Information Pursuant to Section 104 of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), Garvey Elevators, Inc. stated that
they used a liquid mixture of carbon tetrachloride and carbon disulfide as a grain fumigant
from 1959-1985 (Garvey, 2003). The fumigant mixture is known as 80-20 fumigant
(80 percent carbon tetrachloride and 20 percent carbon disulfide.) Some formulations of the
80-20 fumigant may also have contained a minor amount of ethylene dibromide.

In 1960, Garvey Elevators, Inc., installed an approximately 3,000-gallon aboveground storage
tank (AST) to the north of the silos to store the liquid fumigant. Fumigant was piped from the
AST up to the grain gallery via an underground pipe that exited the subsurface and extended up
the north side of the silos to the gallery. Fumigant was applied from the top of the elevator
gallery (HGL, 2008). According to one background document in the project file, a buried
portion of this delivery pipe was found to be leaking and was replaced sometime before 1986
when the tank was removed (ENSR, 2005). However, during the 2008 interviews conducted
by EPA and HGL in support of the RI, none of the five former employees of Garvey
Elevators, Inc. interviewed could recall that the broken piping had been replaced. Four of the
five interviewees stated that the fittings leaked, or that staining was observed beneath the tanks
fittings and around the tank (HGL, 2008). Use of the liquid fumigant was discontinued in
1985.

U.S. EPA Region 7
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HGL ~ Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

Garvey Elevators, Inc. was first identified as a source of carbon tetrachloride contamination in
1994 when a water sample collected during a Phase I Environmental Site Assessment (ESA)
conducted as part of AGP’s due diligence procedures before purchasing the Garvey Elevators,
Inc. property. During the ESA, carbon tetrachloride was reported in a water supply well
located on the grain storage facility at 199 micrograms per liter (ug/L) (Terracon, 1994). This
concentration exceeded the EPA maximum contaminant level (MCL) of 5 ug/L. Garvey
Elevators, Inc. subsequently conducted several environmental investigations in the vicinity of
the grain storage facility to determine the extent of carbon tetrachloride in soils and
groundwater near the elevator, evaluate remedial alternatives, and estimate costs to conduct a
RA.

From 1994 through 2007, Garvey Elevators, Inc. installed 47 groundwater monitoring wells
and completed numerous soil and soil gas sample borings. In 1999, Garvey Elevators, Inc.
installed an SVE system and GET system in response to the soil and groundwater
contamination. Garvey Elevators, Inc. also began sampling private wells at residences and
businesses, and providing alternative water supplies for wells affected by the carbon
tetrachloride originating from the grain storage facility.

2.2.1 Regulatory History

The release of carbon tetrachloride was first discovered at former Garvey Elevators, Inc.
property during a 1994 Phase I ESA. The chronology of subsequent regulatory actions at the
Site is summarized below:

April 1995. Garvey Elevators, Inc. entered the Nebraska Department of Environmental
Quality (NDEQ) Remedial Action Plan Monitoring Act (RAPMA) Voluntary Cleanup
Program (VCP). While in the VCP, Garvey Elevators, Inc. conducted further site
characterization, installed the GET and SVE systems in the source area, and provided
alternative drinking water sources to impacted residents.

April 2003. NDEQ conducted a preliminary assessment/site inspection (PA/SI) of the former
Garvey Elevators, Inc. Site to assess whether there was a potential threat to health and the
environment and identify the sources of groundwater contamination (TetraTech, 2003).

May 2003. Garvey Elevators, Inc. indicated that they would not remediate the entire
contaminated groundwater plume while participating in the VCP (EPA, 2010).

December 9, 2003. NDEQ requested EPA assistance because they were concerned about the
ability of Garvey Elevators, Inc. to address the contamination associated with the grain
elevator property (EPA, 2008).

September 14, 2005. The Garvey Elevator Superfund Site was placed on the National
Priorities List (NPL).

U.S. EPA Region 7
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October 2005. Garvey Elevators, Inc. signed an Administrative Order on Consent (AOC)
with EPA to conduct RAs and an RI/FS (EPA, 2005). In the AOC, Garvey Elevators,
Inc. agreed to conduct investigation and source area treatment activities at the Garvey
Elevator Superfund Site. In a separate Agreement with AGP, Garvey Elevators, Inc.
placed money into an escrow account to fund response actions at the Site.

March 27, 2008. Garvey Elevators, Inc. filed a voluntary petition for liquidation pursuant to
Chapter 7 of the United States Bankruptcy Code in the United States Bankruptcy Court for
the Northern District of Texas, Fort Worth Division. Following this development, in
April 2008, EPA directed the former Garvey Elevators, Inc. and its contractors to hait
work at the Site.

May 19, 2008. EPA initiated fund-lead RAs to address the immediate threat to human health
posed by the contaminated private wells and to implement source control measures to
prevent further impacts to the groundwater at the source area. These activities, which are
ongoing, include providing alternate water systems or municipal water hookup for
impacted and potential impacted residential/business private well users. It also includes
source control measures of maintaining and operating the existing SVE and GET systems.

October 2008. EPA Fund-lead RIs began.

' Febi'uary 2010. The proposed plan for the interim remedy at OU 1 of the Site was made
available to the public for review and comment. A public meeting to present the proposed
plan was held on February 24, 2010, in Hastings, Nebraska.

June 30, 2010. An Interim ROD for the OU 1 interim remedy was issued.
2.2.2 Remedial Design Investigation

The 2010 Interim ROD concluded that a selected interim remedy would include continued
operation of the existing GET system, and possibly expanding the system to improve
performance. After the interim ROD was issued, further information was needed to develop an
interim remedy. An RD field investigation was conducted from November 2010 through May
2011 to close data gaps.

Three nested wells in a single borehole were installed at five locations to support the evaluation
of the influence of the GET system on the upper and medial aquifers. Telemetry stations were
installed into 15 new monitoring wells and 4 existing multilevel well locations off facility
property to wirelessly transmit transducer data to the GET system PLC for compilation.
Additional programming was added to the PLC to carry out and gather data from step-
drawdown, constant-rate, and full GET system pumping tests.

A GET system pump test was conducted and water levels were monitored in 36 monitoring
wells throughout the Site. Separate pump testing to estimate aquifer properties was completed
for RW-2 and RW-7. Step-drawdown tests were performed concurrently at both wells to
determine optimal pumping rates for the constant-rate tests.

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 — Hastings, Nebraska

The data collected was used to estimate aquifer parameters for the upper and medial aquifers,
develop a numerical groundwater flow model to evaluate GET system effectiveness to contain
contaminated groundwater to the site and identify ideal location and depth for additional
recovery wells.

2.3 PHYSICAL SETTING

2.3.1 Topography

‘The topography of the area is relatively flat, with a slight slope to the east-southeast. The Site

is located within the Loess Plains, a portion of the Great Plains physiographic province. The
Platte River valley lies 15 miles north of the Site and flows to the northeast, and the Little Blue
River valley lies 10 miles to the south and flows toward the east. Figure 2.1 shows the
topography of the site and surrounding area in 5-foot intervals.

2.3.2 Surface Water Hydrology

The local drainage basin consists of gently rolling loess plains and small meandering streams
that occupy wide shallow valleys. Regionally, surface water flow is toward the south-southeast
to the Little Blue River. The nearest named perennial surface water feature to the Site is
Pawnee Creek, which is located about 0.5 miles south-southeast of the Site. There are no

storm drains on the Site; therefore, surface water drainage generally follows topography.
* Drainage is poor in the area north of the silos in the area of the maintenance and storage

buildings and office because the Site sits on a generally flat area that likely ponds water.
Drainage to the east is curtained by the railroad tracks, which diverts surface waters on the
very eastern portion of the Site property between the rail spur and the railroad tracks
northward toward Highway 6. The area surrounding the flat storage grain building in the
middle of the property drains surface water to the south-southwest from both the east and west.

2.3.3 Geology
2.3.3.1 Regional Geology

Adams County lies adjacent to the north-south axis of the Salina Basin, which was formed by
deformation of crystalline Precambrian rocks. The Salina Basin extends from central Nebraska
into north-central Kansas, and the thickest sedimentary rock accumulations in Nebraska are
found within the Salina Basin (Miller and Appel, 1997). The crystalline Precambrian rocks are
overlain by the Upper Cretaceous-Age Niobrara Formation, which consists of yellow and light-
to dark-gray marine chalky shale and chalk. The Niobrara surface in the area slopes to the
southwest at an approximate gradient of 0.01 foot per foot. In the north-central portion of
Adams County, the Niobrara Formation is overlain by the Upper Cretaceous-Age Pierre Shale,
which can be described as a gray to black marine shale, and chalky shale. The uppermost
portions are weathered and contain gray silty clay (Woodward-Clyde, 1990).The Tertiary
Ogallala Formation occurs only as buried knobs in the south and western portions of Adams
County (Keech and Dreeszen, 1968).

U.S. EPA Region 7
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

The Adams County area is underlain by approximately 100 to 500 feet of unconsolidated
Pleistocene age deposits lying unconformably on the Pierre Shale, or the Niobrara Formation
where the Pierre Shale is absent. The unconsolidated deposits consist of the Peoria Loess,
Loveland Loess, and other Pleistocene sand and gravel deposits. The Peoria and Loveland
loess consist of silts and clayey silts that were deposited during the Wisconsin and Illinois
glaciations, respectively. An interglacial soil named the Loveland Soil (known in Illinois as the
Sangamon soil) separates the loess units (Condra et al., 1947). Pleistocene sands and gravels
occur below the loess units and range in thickness from 130 to 200 feet. These are stream-
deposited sands and gravels containing thick, regionally discontinuous layers of clay and silt.
Gravel beds occur within this unit and can be as thick as 10 feet. The local groundwater table
usually occurs within this unit.

2.3.3.2 Site-Specific Geology

The following description of sediments consists of lithologic information from the monitoring
wells completed on and downgradient of the grain storage facility during earlier Site
investigations; downgradient monitoring wells completed for the RI; electrical conductivity
(EC) logs collected from borings during the RI; cone penetration test (CPT) logs from past
investigations; and from the Revised Final RI Report for the West Highway 6 & Highway 281
Site located approximately one-half to three-fourths of a mile to the northeast (HGL, 2011a).

The geology underlying the grain storage facility is summarized on Figure 2.2, which presents
a generalized site-specific stratigraphic column based on descriptions of the soil cores, drilling
cuttings, and EC logging.

The thickness of the surficial silts and clays ranges from 33 feet to 82.75 feet. The average
thickness of these sediments across the study area is 63.9 feet. The coloration observed in the
surficial silts and clays is variable, ranging from black to various shades of brown and gray.
Iron oxide staining is locally superimposed on the base soil color. Lenses/layers of fine sand or
silty/clayey fine sand are observed within the surficial silts and clays. These sands are
predominantly quartz, and poorly graded. The seven CPT borings emplaced by ENSR in 2006
were approximately 85 feet deep. The CPT logs characterize the surficial materials as
interbedded silts, clays, and sands (HGL, 2011b).

Underlying the surficial materials and extending to an approximate depth of 130 feet below
ground surface (bgs) are numerous sand and gravel units that range from silty fine sands to
poorly graded sands to well graded sands to silty gravels to well graded gravels with sands.
These sand and gravel deposits comprise the upper zone of the Pleistocene aquifer. The
observed coloration of the sand and gravel layers was various shades of gray, yellow, brown,
and olive brown. The sands are predominantly quartz, with subangular to rounded grains and
varying percentages of multicolored feldspar and other dark mineral grains. The gravels are
granitic in nature, and predominantly fine gravels (less than 8 millimeters).

Underlying the upper zone of sands and gravels in the vicinity of former Garvey Elevators,
Inc. property is an upper fine-grained unit (aquitard) of variable composition and thickness.
Over the study area the upper aquitard was encountered at depths ranging from 115 to 138.5
feet bgs, depending on the ground surface elevation. Figure 2.3 shows the elevation contours
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

of the top surface of the upper aquitard. In general, this unit dips to the east and downgradient
from the Site.

Electroconductivity logs from DPT soil borings and monitoring well lithologic logs indicate
that this unit consists of silt, silty clay, clayey silt, sandy silt, silty clayey sand, and sandy clay,
the thickness ranges from 0.1 feet to 4 feet depending on location. Downgradient of the grain
storage facility, thicknesses ranging from 0.45 feet to 7.3 feet were observed in EC borings.
As Figure 2.4 illustrates, the thickness of the upper aquitard generally appears to undulate
from north to south across the Site area.

The upper aquitard was consistently observed beneath the grain storage facility in both
monitoring well borings drilled to or beneath it, and in the EC borings (except SB-32)
completed during the RI. However, it was not reported in multilevel well MW-31 completed
along the east perimeter of the Site (ENSR/AECOM, 2007).

In the downgradient direction (east/southeast) from the grain storage facility, the upper
aquitard was not present at the MW-12, MW-17, and MW-18, according to their boring logs.
It was observed in 8 of the 10 EC borings along the off-Site transects, and in the drill cuttings
at 5 of the 7 new RI monitoring well locations.

It should be noted that discrepancies in detection of the upper aquitard may be the result of its
relatively minor thickness, and the finer resolution of the EC logging compared to logging
wash cuttings from mud drilling as was done at MW-12, MW-17, and MW-18. Additionally,
the composition of the aquitard in certain areas may be almost indistinguishable from the
surrounding sands if the gradational zone was extensive.

The medial aquifer zone at the Site consists of fine to coarse sands, silty sands, and sand-fine
gravel mixtures from the bottom of the upper aquitard at approximately 132 feet bgs to
approximately 150 feet bgs on Site.

Both the medial aquifer zone and the lower aquifer zone to the top of the Niobrara Formation
at approximately 240 feet bgs, consist of alternating layers of poorly-graded fine sand and
well-graded fine to coarse sand with gravel. At selected locations, discontinuous lenses of well-
graded gravel, silty sand, clayey sand, and clay were encountered. These sand and gravel
deposits comprise the lower zone of the Pleistocene aquifer.

Coloration of the fine sands is in various shades of gray and brown with occasional localized
iron oxide staining. The fine sands are subangular to rounded, loose to moderately dense, and
consist primarily of quartz grains with varying percentages of feldspars and other dark
minerals.

Coloration in the well graded sands is in various shades of gray, yellow, and brown with
occasional localized iron oxide staining. The well graded sands are also subangular to rounded,
loose, and consisted primarily of quartz with varying percentages of feldspars and other dark
minerals. Gravel in the well graded sands and gravel lenses range from <1 to 6 centimeters, is
granitic in nature, with larger clasts flattened and elongated.
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Separating the medial and lower aquifer zones in some areas is a lower aquitard. As with the
upper aquitard, this lower aquitard has a variable composition and thickness. On Site, the
lower aquitard was observed at depths ranging from 147.7 bgs at SB-32 feet to 169.5 feet bgs
at test well MW-33. This existing test well is located at the northwest corner of the Site
property at an elevation about 10 feet higher than the ground surface at the elevator buildings.

Figures 2.5 and 2.6 illustrate the lower aquitard surface elevation and thickness, respectively.
The thickness of the lower aquitard ranged from 0.7 feet to 3 feet in thickness. In general, the
thickness of the lower aquitard was less than that of the upper aquitard. According to existing
well logs, it has been described as sandy clayey silt, clayey silt, silt and fine sand, and silty
clayey sand with gravel. ' :

This lower aquitard was observed in 18 of the 25 existing monitoring well locations or RI EC
boring, and 3 of 7 new RI monitoring well locations within the study area. Generally, it does
appear to be laterally continuous across the study area; however it does not appear to extend
northward. It was not observed in borings during the drilling and EC logging for .the West
Highway 6 & 281 Site (HGL, 2011a).

The unconsolidated materials are underlain by the Cretaceous age Niobrara Formation. The
Niobrara generally consists of interbedded, soft, light grey calcareous shale and chalk. The
Niobrara was encountered at depths of approximately 240 to 250 feet bgs at the Site and
consisted of a weathered yellow to pale red shale with calcium carbonate veins to a grayish
brown clay. N

2.3.4 Hydrogeology
2.3.4.1 Regional Hydrogeology

Based on depth to water measurements made in new and existing groundwater monitoring
wells, groundwater typically occurs between 105 feet to 125 feet bgs across the Site area. The
aquifer beneath the Site was divided into aquifer zones for the purposes of the RI. The zones
are as follows: '

« upper aquifer zone - Zones A/B
« medial aquifer zones — Zone C
« lower aquifer zone

- upper portion - Zone D

- lower portion - Zone E

Lithologic logging conducted during the RI and previous investigations generally confirmed
that three aquifer zones exist at the Site, which are separated by intervening aquitards.
Generally these aquitards do appear continuous throughout the study area. However, the
presence of these aquitards would not greatly inhibit the downward migration of contaminants
due to the variation in thickness and composition of the aquitards, vertical hydraulic gradients,
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and the physical nature of the Site contaminants. This is confirmed by the presence of
contaminants in all three aquifer zones at the Site and in the plume downgradient of the source
areas. Figures 2.3 and 2.5 illustrate the elevation contours of the top of the upper aquitard and
lower aquitard, respectively. Figures 2.4 and 2.6 show the thickness of the upper aquitard and
lower aquitard, respectively.

The actual depths at which the aquifer zones and intervening aquitards are encountered vary
with the monitoring point elevation. In general, the upper aquifer zone is unconfined and
extends from the water table at approximately 115 feet bgs to approximately 130 feet bgs on
Site. The upper aquitard, which occurs at 130 feet bgs to approximately 132 feet bgs on site,
forms the base of the upper aquifer zone.

The medial aquifer zone extends from approximately 132 feet bgs to about 150 feet bgs on site.
This aquifer zone is semiconfined by the overlying upper aquitard and an underlying lower
aquitard that is the lower fine-grained unit. The lower aquitard extends from approximately
150 feet to 152 feet bgs on site.

The lower aquifer zone also is semiconfined and extends from the base of the lower aquitard to
the top of the bedrock surface which is at approximately 233 feet bgs. The weathered shale of
the Niobrara Formation forms the base of the lower aquifer zone.

2.3.4.2 Site-Specific Hydrogeology

Historical assessments on the availability of groundwater have indicated that aquifer
transmissivity generally ranges from less than 50,000 gallons per day per foot (gpd/ft) in the
northeastern corner and southernmost portions of the county, to more than 200,000 gpd/ft in
the central part of the county.

Groundwater flow in the upper, intermediate, and lower aquifer zones is in an east-southeast
direction based on water level measurements in the more than 30 monitoring wells distributed
across the Site. The hydraulic gradient ranges from 0.0015 to 0.0020 feet per foot (ft/ft). The
current local groundwater flow direction, in the area outside the influence of the GET system,
is generally consistent with that observed before the installation of the GET system. The
vertical hydraulic gradient between the upper and intermediate aquifer varies seasonally due to
aquifer stresses created by irrigation wells in the area. During the irrigation season, the vertical
hydraulic gradient is consistently downward in wells at the Site, with an average magnitude of
0.019 fi/ft. During the nonirrigation period, the vertical hydraulic gradient is not in a
consistent direction at the site, but the magnitudes of the gradient are similar.

Based on four pumping tests with various configurations, pumping rates, and durations, the
hydraulic conductivity in the upper aquifer has been estimated to be approximately 100 feet per
day (ft/day). Hydraulic conductivity in the intermediate and lower aquifer was estimated to be
approximately 270 ft/day. Based on the above aquifer properties, the hydraulic gradient, and
an effective porosity of 0.30, the groundwater flow rate is estimated to be 0.5 ft/day in the
upper aquifer and 1.4 ft/day in the intermediate/lower aquifer.
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2.3.5 Existing Utilities

SVE and GET system treatment equipment and pipe terminations are housed in a pre-existing

~ corrugated metal building. A concrete pad with a secondary containment curb was constructed

for all the GET piping and equipment. Another concrete pad was constructed for the SVE
system equipment. Electric power and potable water are available at the treatment system
building. Potable water for emergency shower/eyewash station is available. A telephone line
also exists.

2.4 NATURE AND EXTENT OF CONT AIVIINATION

The contamination associated with the Site consists of VOC-contaminated soils and
groundwater beneath the 22-acre parcel and an associated groundwater contaminant plume
approximately 4.3 miles long that extends from the property in an east-southeasterly direction.

The known COCs at the Site are carbon tetrachloride and chloroform. Chloroform is also a
degradation product of carbon tetrachloride. The extent of carbon tetrachloride is more
widespread across OU 1 than is chloroform. Figure 2.7 and Figure 2.8 show current levels of
contamination at the Site in the upper and medial aquifers, respectively. |

Carbon tetrachloride is a colorless, highly VOCs that quickly evaporates when exposed to the
atmosphere. Carbon tetrachloride is a nonflammable chemical that is slightly soluble in water.
In the subsurface, carbon tetrachloride behaves as a dense non-aqueous phase liquid (DNAPL),
due to its high specific gravity and low solubility. Carbon tetrachloride does not bind to soil
and may leach into groundwater.

Chloroform is a colorless, volatile liquid. It is a nonflammable chemical that is slightly soluble
in water. Because chloroform is relatively volatile, it tends to escape from contaminated water
or soil into air. It may also be released in vapor from some types of industrial or chemical
operations. Chloroform appears to be ubiquitous in the environment. It is derived primarily
from various industrial arid chemical processes, or as a by-product of disinfecting water with
chlorine. Chloroformis a breakdown product of carbon tetrachloride.

Garvey Elevators, Inc. used a liquid mixture of 80 percent carbon tetrachloride, and 20 percent
chloroform as a grain fumigant (commonly known as 80-20 fumigant) from 1959 to 1985. The
only identified point source for the liquid fumigant contamination is the area beneath the
former fumigant AST and the underground piping that transferred the fumigant from the tank
to the side of the grain elevator (see Figure 1.2). Other potential source areas include
structures where the fumigant was or may have been applied: the grain silos, former and
current steel grain bins, the railroad spur running within the former Garvey Elevators, Inc.
property (treatment of loaded grain cars), and the flat storage building. The fumigant
applicator wash area at the rear (west end) of the office, and shop building are also potential
source areas. Based on the presence of carbon tetrachloride in soil gas, additional potential
source areas for fumigant contamination are the area within the drive loop at the grain storage
facility, the former construction debris disposal pit, the former Garvey Elevators, Inc. water
supply well, and the area east/southeast of the flat storage building.
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During the 1995 site characterization effort conducted by HWS Consulting Group, Inc.
(HWS), a network of 36 monitoring wells were installed in the upper, medial, and lower
aquifer both on site and off site (HWS, 1995). The well designations indicate the following:
A-wells are completed across the water table and B-wells are completed at the uppermost fine-
grained unit, both of these zones are in the upper aquifer zone. C-wells are completed in the
medial aquifer zone between the upper and lower fine-grained units. D-wells are complete in
the upper portion of the lower aquifer zone, and E-wells are completed in the lower portion of
the lower aquifer zone. "

The initial analytical results included in the 1995 Site Characterization report showed that
carbon tetrachloride was detected in 19 of the 36 wells. The highest concentration of 29,943

ug/L was detected in MW-3B located north of the shop building approximately 250 feet.

Carbon tetrachloride was detected above its MCL of 5 ug/L in well MW-2A, which is
crossgradient approximately 800 feet north and northwest of the facility buildings. It also was
detected above the MCL in well MW-18D approximately 4,800 feet downgradient to the
southeast.

Part of the Site background information provided to HGL included analytical data from
roughly 2002 and 2004 that was illustrated by ENSR. The data are from approximately 2002,
and show that numerous private wells downgradient to the southeast of the site had been
contaminated with carbon tetrachloride. The extent of contamination that can likely be
attributed to former Garvey Elevator, Inc. appears to extend approximately 4.3 miles
downgradient to the east-southeast. The 2004 annual monitoring well sampling event showed
that the carbon tetrachloride at most locations had decreased significantly from the 1995 HWS
detections. For instance, at MW-3B where carbon tetrachloride was detected at 29,943 ug/L in
1995, it was detected at a decreased concentration of 280 pug/L in 2004.

In 2007, ENSR conducted vertical profiling of carbon tetrachloride in groundwater at the Site
as part of a system evaluation. At 120 feet carbon tetrachloride concentrations > 50 ug/L were
noted in two areas. The first area is located in proximity to the former fumigant AST. The
second area of higher groundwater contamination was directly east of the MW-3 well cluster
where high carbon tetrachloride concentrations have previously been observed
(ENSR/AECOM, 2007).

At 130 feet bgs, carbon tetrachloride concentrations increased around DPT22D, which
contained carbon tetrachloride at 626 ug/L. No other 130-foot interval samples were collected
to the west, but to the north and south, concentrations dropped to below 50 pg/L at DP23D
which is within 125 feet of DPT22D to the west. Below 130 feet bgs, concentrations in the
DPT samples did not exceed 50 ug/L.

Low levels of the carbon tetrachloride degradation compound chloroform were detected in six
samples. The highest concentration of 5.7 ug/L was detected in MW-31A. The only other
target VOC detected was carbon disulfide, which was observed at low levels in three samples:
MW-30D, MW-30E, and MW-31A. Chloromethane, dichloromethane, and EDB were not
detected in any samples.
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2.5  EXISTING SOURCE CONTROLS

A SVE and GET system were installed at the Site while it was under State oversight. These
systems were installed in 1998, and began operation in 1999. The locations of the SVE and
GET system wells are shown in Figure 2.9.

2.5.1 Groundwater Recovery

Garvey Elevators, Inc. also installed the GET system in 1998, which commenced operation in
1999. The objective of the GET system was to prevent contaminated groundwater from
migrating off site that return treated water to the aquifer. The system includes eight
groundwater recovery wells, a packed tower ‘air stripper, and two injection wells. Since this
system came on-line in 1999, it has been operational only sporadically due to various system
malfunctions and mechanical problems. As shown on Figure 2.9, the recovery wells are
located in a rough north-south trending line downgradient to the east of the source areas,
except for RW-05. RW-05 is located in close proximity to the location of the former carbon
tetrachloride AST.

2.5.1.1 Recovery Wells

Five of the recovery wells (RW-01, RW-02, RW-03, RW-04, and RW-05) are screened in the
upper aquifer (A and B zones) between approximately 116 feet to 130 feet bgs. Each of these
shallow recovery wells has 10-foot screens (EMCON, 1998). The remaining three recovery
wells (RW-06, RW-07, and RW-08) are completed in the medial aquifer (C zone) from
approximately 135 feet to 150 feet bgs. These deeper recovery wells have 15-foot screens. All
eight wells have 0.040-inch slot, stainless steel screens (EMCON, 1998).

2.5.1.2 Submersible Pumps

Grundfos®, 460 volt (V), three-phase, submersible pumps are installed in each recovery well.
Pump speeds are controlled by variable-frequency drives (VFDs) located in the control panel.
Originally, the 5 wells screened in the upper aquifer had 5 horsepower (hp) pumps capable of
pumping approximately 40 gallons per minute (gpm) at 245 feet of head and the medial aquifer
wells had 10 hp pumps capable of pumping approximately 100 gpm, at 260 feet of head. Due
to malfunctioning equipment, all submersible pumps (except RW-2) have been replaced with a
new model. Table 2.1 presents past and current pump information.

2.5.1.3 Pressure Transmitters (Submersible)

Water levels in the recovery wells are monitored by Instrumentation Northwest, Inc. (INW),
absolute pressure transmitters, Model PS9000, with 4-20 milliamp output. Transmitters in
shallow wells have a range of O to 30 pounds per square inch absolute (psia) while transmitters
in medial wells have a range of O to 50 psia. The two injection wells are equipped with 0 to
100 psia pressure transmitters.

U.S. EPA Region 7
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2.5.1.4 Barometric Pressure Transmitter

To compensate for fluctuating barometric pressure without the use of vented tubing and

desiccant chambers, an INW barometric pressure transmitter, Model BV-9000, with 4-20

milliamp output was mounted on the outside of the GET system control panel. M [
0

2.5.1.5 Flow Meters 6\ M

Flow meters are located in the groundwater treatment room. The flow meters were placed at
the influent into the treatment room prior to the common header pipe. In RW-4 and RW-8, a
Signet Rotor-X0 P51530-P1 flow sensor and Signet 8512 flow /rate transmitter is installed.
Installed in the rest of the recovery wells is a Signe paddlewheel flow sensor and
Signet 8512 flow rate transmitter. Flow sensors were installed in schedule 80 polyvinyl
chloride (PVC) saddles provided by Signet and mounted using Signet 8010 integral mounting
kits, which allow for reading water velocities from 1.0 to 20.0 feet per second. A k-factor
programmed into the Signet 8512 transmitter automatically calculates and displays the flow rate
in gpm based on the pipe diameter and water velocity. A Signet Rotor-X1 P51530-P1
paddlewheel flow sensor and transmitter was installed in-line with the groundwater discharge
piping after the packed lower air stripper. This sensor was installed in a 6-inch diameter
Schedule 80 PVC tubing saddle, which allows for reading total system flow rate.

The transmitters internally totalize and record total flow. The units can either display the
current flow rate or total flow. In addition, the flow rate from each meter is transmitted to the
PLC, which allows for logging and remote monitoring via the Human Machine Interface
(HMI) software.

2.5.2 Groundwater Treatment

Groundwater treatment is accomplished by aeration in a packed column air stripper. The
treated groundwater is discharged into two upgradient groundwater injection wells under a
permit with the NDEQ. A Carbonair® Model OS-500 packed tower air stripper is used to

remove VOCs from the groundwater. A 2.0 hp, 3-phase general purpose fan manufactured by

The New York Blower Company® is used to force air through the packing located inside the
air stripper. The blower moves approximately 2000 cubic feet per minute (cfm) of air at
3 inches of water pressure (EMCON, 1999). A horizontal end suction pump is used to transfer
the treated system effluent to the injection wells.

2.5.3 SVE System

The SVE systems consist of 8 vapor extraction wells and liquid knock-out tanks and blowers.
Wells SVE-1, SVE-3, SVE-4, SVE-7, and SVE-8 are screened in the upper vadose zone (20 to
50 feet bgs), and wells SVE-9, SVE-10, and SVE-11 are screened in the lower vadose zone
(60 to 110 feet bgs). Based on information obtained during a pilot test, the SVE wells have an
expected radius of influence of 25 to 30 feet in the shallow vadose zone (predominantly silts
and clays) and 150 to 180 feet in the deeper vadose zone (predominantly sand).
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The systems operate using two separate blowers, one for the set of shallow wells (SVE
System 1), and one for the set of deeper wells (SVE System 2). Combined, the two blowers
are capable of moving air at approximately 800 standard cubic feet per minute (scfm) at
optimum vacuums. As originally operated, vapors from the eight wells were combined and
passed through a catalytic oxidation unit and scrubber for treatment of the contaminated
vapors. However, contaminant levels in the vapor stream have subsequently decreased such
that treatment of the vapors is no longer required (in accordance with state air regulations)
prior to discharge. The SVE systems are optimized to capture contamination from those wells
which have consistently exhibited the highest concentrations of carbon tetrachloride. Of the
shallow wells, only SVE-7 and SVE-8 are currently open; SVE-1, SVE-3, and SVE-4 were
closed in February 2011. Of the deep wells, only SVE-9 and SVE-11 are currently open;
SVE-10 was closed in February 2011. The total system flow is approximately 800 scfm.

2.5.4 Programmable Logic Controller

A PLC controls the groundwater treatment system equipment. The system is equipped with
HMI computer software. The HMI software provides an interface with the PLC to monitor and
control the groundwater treatment system.

The system equipment is controlled by an Allen-Bradley CompactLogix Control System PLC,
located in the control panel. The PLC uses Rockwell RSLinx OEM software to control a

-variety of system functions on the basis of equipment inputs, and to transfer system data to the

HMI software. A proportional, integral, and derivative co-processor is included for
groundwater elevation and air stripper sump setpoint control. This system and software were
installed in August 2010 by the Superfund Technical Assessment & Response Team (START)
contractor, TetraTech EM, Inc. (TetraTech), to update the existing PLC system.

2.5.5 Repairs and Modifications

The SVE and GET systems were installed in 1998 by Garvey Elevators, Inc., to prevent
contaminated groundwater from migrating off site. The consistency of system operation
between 1999 and 2004 is unknown; however, between 2004 and 2008 operation was sporadic
due to various system malfunctions and mechanical problems. Beginning in 2008, the EPA
START contractor TetraTech took over operation of the GET/SVE system and made numerous
repairs and modifications. Major repairs and modifications were completed by START from
August 2008 through May 2011 and are summarized below.

2008 - An initial assessment of the GET/SVE system revealed several malfunctioning or non-
functioning components. New pumps were installed at three wells (RW-1, RW-3, and

RW-4) due to inoperable pump motors. Four wells were redeveloped after found to have at
least 50 percent of the screened interval plugged. RW-5 was found to be partially collapsed and
determined irreparable.

Minor repairs, such as rewiring the air stripper blower, installing new o-rings and filters in the
particulate filter canisters, repairing cracks and leaks, and minor electrical repairs were made.
A high-level alarm system was installed in the air stripper, along with emergency shut-off for
the groundwater treatment system. An equipment room build out for the groundwater treatment
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room and the control panel room was constructed to prevent equipment from freezing during
winter months and to protect electronic equipment from dust and extreme temperatures.

In the SVE System 2, the existing blower motor and a breaker in the control panel were
replaced.

2009 - Reported failures in RW-1 led to replacing existing wiring between RW-1 and RW-6
vaults. RW-6 and RW-7 exhibited reduced performance in 2009, prompting well screens being
cleaned with acid wash and redeveloped. Routine maintenance to fix leaks and cracks in system
pipes occurred.

The low-level float switch in the SVE System 2 knockout tank was replaced, which was
causing the transfer pump from the tank to run continuously. Due to a rebuilding error in the
past, the blower in SVE System 2 failed and was replaced with a 15 hp motor. The air stripper
blower belt was replaced.

New VFDs were installed for the recovery wells and upgrades were made to the PLC and
associated operational software. A larger cooling unit to provide better climate control in the
equipment control room was installed to accommodate the new VFDs installed, which
appeared to create more heat than the old VFDs. Transducers in RW-1 and RW-4, and flow
sensors in RW-1 and RW-8 were replaced (TetraTech, 2011).

2.6 COMPLIANCE WITH ARARs

The applicable or relevant and appropriate requirements (ARARSs) are identified in the interim
ROD. ARARs are classified as chemical-specific, location-specific, or action-specific. The
ARARs and to be considered (TBCs) associated with the Site are presented in Table 2.2. The
interim RD will be compliant with ARARs.

2.7 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) provide a general description of what the response, action
is expected to accomplish for OU 1. The short-term RAOs for the Interim ROD are:

« To prevent or minimize the release of contaminants from the unsaturated OU 1 source
area soils to groundwater at concentrations that would cause exceedances of the cleanup
levels for groundwater. The soils described in this RAO include only those within the
zone of treatment of the existing SVE system.

» To prevent further migration of contaminated groundwater in excess of the cleanup levels
from the OU 1 source area.

« To provide an interim remedy that does not interfere with the future effectiveness of other
long-term RA alternatives that might warrant detailed evaluation in the Site wide FS, such
as in situ treatment technologies for groundwater restoration.
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« To provide a remedy which that achieves the long-term objectives when combined with a
suitable remedy that addresses all the OU 1 source area soils. EPA anticipates that all the
OU 1 source area soils will be addressed as part of the final action for the Site.

« To reduce the contaminants in the groundwater beneath the OU 1 source area to
concentrations less than or equal to the cleanup levels: within a reasonable time frame, so
that the aquifer is restored to its beneficial use.

The basis and rationale for the RAOs is the current and reasonably anticipated future land use
and potential beneficial groundwater use as a drinking water source. This remedy is termed an
Interim RA under CERCLA because the nature and extent of soil and groundwater
contamination at OU 1 have not been fully determined and the selected remedy may not be
expected to achieve the long-term objectives. However, the remedy is expected to help in
achieving the long-term objectives and to be one component of several response actions that,
together, will accomplish these objectives. The cleanup level for carbon tetrachloride in
groundwater is 5 pg/L, which is the federal and state MCL. The cleanup level for choloform is
80 ug/L. Choloform is one of a group of compounds called trihalomethanes (THM).
Choloform is the only THM that has been observed at a level of concern. EPA does not have
an MCL for chloroform but has established an MCL of 80 ug/L for total THMs. The cleanup
level for chloroform is based on the MCL for total THMs.

The cleanup levels for groundwater are based on promulgated standards and/or risk
assessments which consider the various exposure scenarios to the groundwater itself.
Establishing cleanup levels for soil and/or soil gas at OU 1 is not straightforward. At OU 1,
the soil contamination is not suspected of causing risk through exposure to the soil itself.
Instead, there is the potential for contaminants within the soil matrix to leach to the
groundwater and cause an exceedance of the MCL at a downgradient location.

Soil gas concentrations have been found to be a more reliable indicator of contamination in the
vadose zone than soil concentrations at OU 1. Soil gas cleanup levels for this interim action
were derived on the basis of equilibrium partitioning theory in the vadose zone and the generic
risk-based soil screening levels for the protection of groundwater. The cleanup levels for
carbon tetrachloride in the unsaturated soil gas are 54,000 micrograms per cubic meter (ug/m”
and 77,000 pg/m’ for the fine- and coarse-grained soils, respectively. The cleanup levels for
chloroform in the unsaturated soil gas are 1,500 pg/m’ and 2,100 pg/m’ for the fine- and
coarse-grained soils, respectively. These soil gas cleanup levels are considered interim cleanup
levels and may be adjusted during the final remedy. The soil gas cleanup levels are applicable
only within the areas being remediated by the existing SVE system and have been established
to determine when cleanup is achieved for these areas. The interim RA will be monitored
carefully to collect detailed information regarding the aquifer response to remediation. This
information will be used to develop final cleanup levels that accurately reflect the particular
conditions at the Site.

A summary of the cleanup levels for groundwater and soil gas for each contaminant of concern
is provided in Table 2.3.

U.S. EPA Region 7

GarveyOU 1RD_Final BOD_R1.docx 2-15 HydroGeoLogic. Inc. September 2011



This page was intentionally left blank.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




TABLES



This page was intentionally left blank.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=































FIGURES



This page was intentionally left blank.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=









http:EP9012.01.55.01

























HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

3.0 REMEDIAL ACTION IMPLEMENTATION
3.1 REMEDIAL ACTION OVERVIEW

The objective of this design for the Garvey Elevator Superfund Site OU 1 is to define the
criteria, requirements, and procedures required to implement the RA defined in the interim
ROD (EPA, 2010). The selected remedy defined in the interim ROD includes collection and
on-site treatment of VOC-contaminated groundwater, injection of treated groundwater into the
aquifer, SVE, and monitoring of groundwater and soil vapor, installation of additional
recovery wells and associated piping, and modification of the groundwater treatment system,
as necessary. '

This interim RD includes the foilowing elements:
» Replacement of existing flow.meters with magnetic flow meters
» Replacement of GET system header piping
« Replacement of the pressure transducer in IW-02
« Minor upgrades to electrical infrastructure

» Integration of magnetic flow meters and IW-02 pressure transducer to the PLC and an
" update of PLC programming for system operation

Components of design are broken into design categories. Assumptions, design criteria, and
other requirements are presented, and the methodology for completion is presented in the
following sections.

3.2 REMEDIAL DESIGN INVESTIGATION RESULTS

The data collected during the RD investigation activities (outlined in Section 2.2.2) was used to
estimate aquifer parameters for the upper and medial aquifers The results of the field
investigation activities were presented in the Final Remedial Design Field Investigation Report
(HGL, 2011c). Based on the data collected during the remedial ‘design investigation a
numerical groundwater flow model was developed using MODFLOW-2000) and calibrated to
assist in establishing capture zone(s) in the vicinity of the site. Two independent capture zone
analyses were conducted: one for the upper aquifer and one for the medial aquifer. The results
of the ground water flow modeling indicated that that both models are well calibrated when
compared with actual measurement data (HGL, 2011d). Once a flow-system model is
calibrated, the simulated head distribution approximates the measured field values and the
probable flow paths may be ascertained with particle tracking analyses. These simulations
involve placing particles within the model that are subsequently moved by advective flow
resulting in a series of flow paths. Particle tracking analyses were performed on the predicted
head fields for both the shallow and medial aquifers. The simulation results. indicate that the
capture zone(s) created by the existing extraction wells extend beyond the boundaries of the
on-site contaminant plume(s). Therefore, no additional on-site extraction wells are required. A
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HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

detailed description of the groundwater flow modeling is presented in the Groundwater Flow
Model Results Memorandum (HGL, 20114d).

3.3  DESIGN CONSIDERATIONS

Design criteria includes electrical and instrumentation upgrades for the GET system, including
minor upgrades to electrical infrastructure and PLC programming, re-configuration of system
piping, replacement of existing flow meters and valves, and upgrades to the electrical
infrastructure of six of the eight existing recovery well vaults. The final design was based on
the following considerations:

+ Interim ROD requirements

o Groundwater modeling results
o O&M considerations
3.3.1 Process and Mechanical Design Considerations
3.3.1.1 Design Assumptions, Criteria, and Requirem.ents

Piping and Valves

'Recovery well piping enters the treatment plant as high density polyethylene (HDPE) pipe. A

flanged connection transitions the piping to Schedule 80 PVC piping. Each recovery well line
consists of a flow meter, ball valve, and sample port. All recovery wells are combined in a

common header. As part of the improvements for this project, system piping within the -

treatment building will be re-configured, and new piping, isolation valves, check valves, and
flow meters will be installed. See the contract drawings and specifications for further
information. '

The header for the recovery wells will be removed and replaced to ensure that manufacturer
recommendations for straight run of pipe before and after the flow meters are achieved. Piping

-and valves for new work will use similar materials as the existing construction.

Unions will be installed in piping systems wherever they will expedite maintenance or removal
of equipment and valves. All piping connections to structures will use flexible couplings and/or
sleeve-type couplings to minimize the possibility of breakage due to settlement.

Valves will be manually operated ball valves. Piping will have heat tracing and insulation to
prevent freezing.

Flow Meters

As part of the improvements for this project, the existing flow meters will be replaced.

Existing flow meters are Signet Rotor or Signet paddlewheel type flow meters and Signet flow
rate transmitters. Section 2.5.1.5 provides additional detail regarding the existing flow meters
being used. '

U.S. EPA Region 7
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Existing rotor and paddlewheel flow meters will be replaced with magnetic flow meters to
provide greater accuracy in flow measurement, particularly at lower flow rates. Magnetic flow
meters will be sized to the pipe size and flow conditions. Flow rate transmitters will be
replaced to be compatible with the new magnetic flow meters.

Magnetic flow meter sizes and upstream and downstream pipe diameters were calculated for
the shallow and intermediate recovery wells (Appendix A) for minimum flow velocity of 1 foot
per second. A 1-inch flow meter and pipe diameter is recommended for the shallow recovery
wells. A 3-inch flow meter and pipe diameter is recommended for the intermediate recovery
wells. See the contract drawings and specifications for further information.

3.3.1.2 Design Methodology

Hydraulic Model Development

A hydraulic model was developed using WaterCad software to support the sizing of
submersible pumps and to determine if an equalization tank is needed. In addition to the
information presented above for the existing recovery wells and pumps, supplemental data
were obtained for the hydraulic model from both the O&M manual for the former Garvey
Elevators, Inc. Interim Corrective Measure GET system and the Summary of Repairs to the

Soil Vapor Extraction and Groundwater Recovery Systems report (TetraTech EM, 2011).

The system consists of eight existing recovery wells pumping through an individual pump line

to the treatment building where they combine in a single header and are pumped through bag
filters and to the air stripping unit. See the drawings for pipe routing and sizing information.
The two skid mounted influent bag filters manufactured by Krystil Klear are operated in
parallel or individually during bag changes. The filters are sized at maximum three psi of
headloss at a 500 gpm flowrate. The airstripper is a Carbonair Model OS-500 packed tower air
stripper sized to operate at a 500 gpm flow rate pipe inlet at approximately 44.7 feet above the
floor.

The modeling results are presented in Appendix A. The Grundfos model 10S07-12, % hp
pumps are also recommended for shallow recovery wells. The EPA removal contractor will be
replacing the shallow recovery well submersible pumps; therefore, submersible pump
replacements are not included in this RD. '

3.3.2 Electrical Design Considerations
3.3.2.1 Design Assumptions, Criteria, and Requirements

Electrical work will comply with all the applicable, electrical, building and safety code
requirements, as well as any utility requirements. The National Electrical Manufacturers
Association (NEMA) classification for the treatment building and in the recovery well vaults
will be classified according to the applicable National Fire Protection Association (NFPA)
codes. All the electrical items, including light fixtures, control panels, and motors will be
suitable for the environment in which they are installed.
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Minor Upgrades
Minor Upgrades to the eiectrical system include:_
» . Pull boxes
» Treatment system power and control re-wiring
» Heat Trace
Design and constfuction of the electrical system will be based upon the following criteria:
o Heavy-duty industrial type quality
« Easy accessibility and maintainability for electrical equipment
_ . Safety
« Match existing construction

The design, equipment, and installation will comply with the National Electrical Code (NEC)
and with the latest editions of the applicable standards and codes of the following associations:

» National Electrical Safety Code

. American National Standards Association (ANSI)

« NEMA

« Institute of Electrical and Electronic Engineers (IEEE)
« NFPA

« Insulated Cable Engineérs Association (ICEA)

« OSHA

» ASTM International (ASTM)

» International Electrical Testing Association (NETA)
» Factory Manual (FM)

» Underwriters Laboratory (UL)

Equipment, materials, and installation will also comply with the requirements of the local
authority having jurisdiction.

US EPA ARCHIVE DOCUMENT
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Electrical Servfcé _

Existing electrical distribution system will be used to provide power for the proposed loads.
Raceway System:

Table 3.1 -butlines-' the spééiﬁc racewéy application requirements for different locations.
Wire and Cable |

All 600 V wires and cables will be of annealed, 98 percent conductivity, soft drawn copper.
All conductors will be stranded. Except for control, instrumentation, and signal circuits, wire
smaller than No. 12 American Wire Gauge (AWG) will not be used. Cable installed on cable
trays will be rated for cable tray installation. 600 V wire for power and control circuits will be
Type THHN/THWN. Instrumentation wire will be shielded with 600 V PVC insulation and
PVC jacket. Instrumentation wire will be smgle pair, three-conductor, or multiple pair cable,
as required. Conductors will be stranded and twisted, no smaller than No. 16 AWG.

Power and control conductors will be color codéd;_'or coded using electrical tape in sizes where
colored insulation is not-available. All wiring will be tagged and coded with an identification
number. Coding will be typed on a-permanent, non- smearmg, solvent-resistant, heat-shrinkable

sleeve applied to each termination end.

3.3.3 Instrumentation Design Considerations
3.3.3.1 Design ASsuipptiohs, Criteria, and Requirements

This section discusses the overall control philosophy, including control system hardware, level
of automation, supervisory control, and field instrumentation. The existing control system,
consist of a central control panel (CCP) and a PLC, performs supérvisory control functions for
the treatment system and will be updated to integrate the new recovery wells.

The unattended facility will operate with automatic startup and shutdown of the system for
normal operation as it did prior to this system expansion. The groundwater treatment facility
status indication and alarms will be centralized on the CCP.

The existing control system is based on an Allen-Bradley CompactLogix PLC and Allen-
Bradley RSView32fHMI software on a personal computer. The PLC input/output (I/O) signals
are based on 24 V direct current for discrete signals and 4-20 milliamps for analog signals.
The HMI allows f_nonitor'ing and control. Reports that are generated by the HMI are stored on
the personal computer. |

Currently the"'following parameters are monitored and controlled for the eXisting recovery
wells: o

« Well drawdown level (submersible pressure transducer)

» Well withdrawal flow rate (p_r'opeller flow meter)

U S. EPA Regzon 7
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US EPA ARCHIVE DOCUMENT

Well pump VFD - overload signal

Well pump VFD - run status

« Well pump VFD _ pump start command .

» Well pump VFD - speed control command

 Well pump speed - PLC level proportional-integral-derivative (PID) control logic
The currently existing control system consists of the following:

« Panel containing Powerflex VFD drives, PLC, and HMI computer

+ Allen-Bradley CompactLogix PLC with 1796 1/O modules '

« Allen-Bradley RSView32 HMI software to monitor and control the well pumps

3.3.3.2 Design Methodology

The existing control system will not be replaced, but will be modified to control recbvery well

pumps based on operational pumping rate instead of level PID. The existing paddlewheel flow

“meters for the wells’ withdrawal flow rate will be replaced with magnetic flow meters. A

pressure transducer will be installed in injection well IW-02 to monitor groundwater level
conditions at the injection point and assure that an undesirable groundwater level condition
does not develop.

34 REMEDIAL ACTION IMPLEMENTATION

The primary implementation of the RA will be the installation of recovery wells, upgrades to
existing recovery wells, integrating new recovery wells into the existing GET system, and
replacing existing pumps, flow meters, and valves to optimize system operation. A summary of
the general implementation activities to be performed during the treatment aspect of this RA is
as follows: :

Pre-Mobilization

« Complete permit, license, or other project documentation and coordination efforts with
EPA, the State of Nebraska, the City of Hastings, and AGP; as applicable.

Site Mobilization
« Set up support facilities and logistics.
» Establish equipment and materials lay-down and storage areas.

+ Deliver all equipment and materials required to complete the installation.

U.S. EPA Region 7
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Site Work
» Establish work zones.
o Set up equipment and personnel decontamination facilities.
+ Install new valves, piping, and flow meters in treatment building.
o Complete minor upgrades to electrical system.
o Install new pressure transducer in injection well IW-02.

o Update the existing PLC system with new programming to accommodate treatment system
upgrades and operational preferences.

« Complete system start-up after upgrades are integrated into system. -

« Dispose of all generated wastes (includes non-hazardous debris and trash).

Demobilization Work _
» Complete disposal of all non-hazardous debris and trash generated.

« Complete demobilization of site personnel, equipment, and materials.

0perations and Maintenance

Equipment is expected to operate continuously with minimal O&M. The system should run in
automatic mode without further adjustments, with the exception of routine maintenance
procedures, adjustments to increase system performance, and system monitoring requirements.
Discharge to the injection wells will be controlled by the existing transfer pump.-Pumps, wells,
and other equipment will require periodic inspection as well as normal routine lubrication and
similar maintenance. '

Major maintenance, such as equipment replacement, will be required if that equipment fails.
To keep major maintenance minimal, routine maintenance will be done as required by the
equipment manufacturer. Upgrades to the system identified in this interim RA will help prevent
major maintenance actions in the future.
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GarveyOUIRD_Final BOD_R1.docx 3-7 ) ’ HydroGeoLogic. Inc. September 2011



This page was intentionally left blank.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




TABLES



This page was intentionally left blank.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=










HGL - Interim Remedial Design, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

4.0 PERMITTING AND ACCESS REQUIREMENTS
4.1 REQUIRED PERMITS

The interim RA is being performed on site and therefore is excluded under CERCLA from
having to obtain permits for on-site activities. However, compliance with the substantive
requirements of the ARARs (summarized in Section 2) will need to be maintained during the
implementation of the RA. Prior to the implementation of the interim RA activities, the
contractor implementing the interim RA will prepare documentation of the planned activities
for EPA. This information will be forwarded to NDEQ, the site owner AGP, and other
appropriate and local officials for review and approval to ensure that the requirements of the
interim RA are being addressed and fulfilled and no additional documentation (e.g., permit
application information) is required. During the implementation of the interim RA, the
contractor will maintain all required contractor licenses and ensure that all insurance
requirements and documentation are current and present on the project site.

4.2 ACCESS CONDITIONS

The Site is an active grain storage and distribution facility. The Site is frequented by large
tractor trailer trucks hauling grain to and from the facility. Although site work is not expected
to impact the facility operations, the contractor will be required to coordinate construction
activities with AGP such that access to the facility is not hindered.

U.S. EPA Region 7

GarveyOUIRD_Final BOD_R1.docx 4-1 HydroGeoLogic. Inc. September 2011






HGL - Interim Remedial Désign, Garvey Elevator Superfund Site, OU 1 - Hastings, Nebraska

50 REMEDIAL ACTION EXECUTION
The execution of this interim RA shall involve the ilnplementation of the following a.cti_vit'ies:-
. Pre-design mvestigation
. Design preparation
~+ Contract document preparation
» Contractor procurement
o Site Management Plan preparation
. RA implementation |
« Monitoring -

The responsibilities associated w1th the unplementatlon of this mterlm RA have been assigned
as follows:

« EPA (lead governing agency): provide review and approval of remedial activities,
preparation of contract documents, procurement of the contractor, provide oversight of

the contracted interimn RA field activities, and provide evaluation of the monitoring data
and subsequent remedial action activities.

« NDEQ (State regulatory agency): provide review and approval of remedial.activities.

« HGL and CDM: performance of a'pre- de51gn field mvestlgatlon preparatron of design -
documents; and implementation of post-design support activities.

. Contractor preparatron and implementation of site management plans and implementation
of interim RA activities in accordance with the des1gn and assoc1ated contract documents
(e.g., the techmcal plans and specrﬁcatlons) ‘

The following subsection (Sectlon 5. 1) provrdes a more detarled summary of unplementatlon'
actrvmes

5.1 REMEDIAL ACTION IMPLEMENTATION ACTIVITIES
5.1.1 Pre-Design Investigation

Pre-design investigation efforts were performed to confirm the current understanding of the

extent of the groundwater plume. Efforts included analysis of groundwater samples collected -

throughout the known groundwater plume area using the existing monitoring well network and
a treatability study and groundwater model to determine desrgn cr1ter1a for the expansion of the

~ treatment Ssystem.
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5.1.2 Design Préparation

The design will consist of the preparation of the Basis of Design Report (this report) and the
preparation of Technical Specifications and Contract Drawings (Appendix B and Appendix C)
which consists of specifications and figures drawings illustrating locations of proposed piping
modifications, and system hardware and instrumentation modifications required to support the
unplementatlon of the interim RA.

5.1.3 Contract Document Preparation

The contract documents will be prepared to implement the interim RA field activities. With the
exception of the technical specifications and plans, all contract documents will be prepared by
EPA. Typical elements of the contract documents are listed below.

Bidding Requirements
Typically includes the Invitations to Bid and Instructions to Biddérs.’
Bid Form/Documentation

Typically includes the bid form and the bid requirements/documentation (representations and
certifications regarding contractor/subcontractor status [small business contractor, women
owned business, minority business, etc.]; lower tier subcontractor listing; experience and
safety listings; and certification of training, medical, and safety requirements).

Contract Forms

Typically includes the Agreement, Scope of Work, General and Special Contract Clauses, -

Insurance Requirements, General and Special Terms and Conditions, and Safety and Health
Requuements -

Technical Specifications and Plans

The technical specifications will include written requirements of the work to be performed.

The plans (drawings) will include drawings of the locatlons where the interim RA is to be -

implemented.

5.1.4 Contractor Procurement

The implementation of this interim RA will be provided for EPA by a contractor.qua'liﬁed to

perform the interim RA services specified in the contract documents. Following preparation of
the contract documents, EPA will procure a contractor. Procurement activities shall include the
solicitation of bids, the evaluation of bids, selection of the most cost- effectlve responsive and
qualified- bidder, and contract award. - :
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5.1.5 Site Management Plans Preparation

. Several site management plans will be required for use during the "irnplementation of the

interim RA. These plans will be prepared by the contractor. Specific plans to be prepared by _
the contractor will 1nc1ude a Site Management Plan and a Health & Safety Plan.

5.1.6 Field Implementation

The contractor will perform the field implementation phase of the interim RA. The spec1ﬁc -
activities to be performed will include those deﬁned in Section 3.3 of this report '

52  COST ESTIMATE
The cost estimate for the final design will be provided under separate cover:
5.3 PROJECT SCHEDULE

The project construction is assumed to be 'approximately 61 working days- (working day is
defined as an 8-hour day Monday through Friday excluding major holidays) or approximately

‘4 months. The preliminary construction schedule for implementation of the interim RA is.

presented in Figure 5.1. It is assumed that actual project duration is approximately 7 months

‘from notice to proceed (NTP), with 4 months of construction performed, not including the
1 year operational and functional period. Based-on a design completion in September 2011 and

procurement period from October 2011 through February 2012 and an award date in March
2012, an NTP date in March 2012 was assumed : L
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HGL — Interim Remedial Design, Garvey Elevator Superfund Site, OU I — Hastings, Nebraska

A.0 WATERCAD HYDRAULI_C MODEL
A.l1 MODEL CALIBRATION

Following incorporation of infrastructure data of the hydraulic model platform, the hydraulic
model was calibrated to represent hydraulics under existing conditions. This process involves
adjusting model input parameters, such as pump flow parameters and minor losses in the piping
system to match the flow information observed during the flow monitoring period.

Recent pumping data (May 2011 through July 2011) were used to establish the current capacity
of each pump at each respective extraction well. The results of the tests were used to set the
operating flow rate for each pump in the model. A summary of the information utilized in the
hydraulic model to describe the operation of each modeled pump is provided in Table A.1. For
the pumps where adequate information was not provided an assumption was made for the pump

curve. The hydraulic model is continually being updated as new information becomes available.

Table A.1 Recent Submersible Pump Data at Each Extraction Well

Pump Intake Groundwater . Average Flow Rate Settin
Pump Elelz/ation ' Elevation’ Desngn TDH f%)r Past 3 mos. ©
(feet) (feet) (feet) (gpm)
RW-1 1811.01 1,813.36 245 6.0
RW-2 1808.02 1,809.87 245 8.0
RW-3- 1810.34 1,810.74 245 7.5
RW-4 1807.22 1,809.60 245 12.0
RW-5' 1806.19 1,812.14 245 6.0.
RW-6 1780.19 1,817.00 260 92
RW-7 1784.48 1,788.39 260 70
RW-§ 1786.21 1,801.43 260 95

Notes:

Pump model information for the RW-5 pump was not provided in the report therefore the design flow rate was assumed according to recent
flow rate data.
Pumping data at 10-minute intervals from 5/12/2011 through 8/12/2011.

*  Full system test on 4/31/11.

Pressure data was taken at the inlet and outlet of the influent bag filter and at two pressure
gauges installed at well head RW-2 and RW-7. In the model, junctions were used to represent the
inlet and outlet of the influent bag filter and an isolation valve to represent the ball valve at each -
well head. Overall, the pressure readings in the hydraulic model at these points were similar to
those taken in the field (see Table A.2) showing that the model accurately represents the existing

system. Consequently, the calibrated model was used to model the expanded GET system.

Table A.2 Pressure Field and Model Data Comparison

Point Field Reading (psi) Model Reading (psi)
Inlet to Influent Bag Filter- 206 20.4
Outlet to Influent Bag Filter 20.7 19.7
RW-2 well head ' 20 22.2
RW-7 well head 23 25.2

GarveyOUIRD_Mode] Calibration.docx

U.S. EPA Region 7
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* ' i COMPUTER FILE and Location #: Work\GarvevFlevatoadO1 11 RMV[Garvev 111 Cales Packace
’ A JOB #: 78218

CLIENT: U.S. EPA Region 7 CALC BY: S. Lindell

PROJECT: Garvey OU1 Interim Remedial Design CALC DATE: 9/13/2011

DETAIL: ) Magnetic Flow Meter OVERALL PROCEDURAL REVIEWED

BY: MS DATE: 9/15/2011
DETAILED MATH & OTHER CHECKS
BY: MS DATE: 9/15/2011
Well Flow Rate (GPM) Flow Rate (CFS) Velocity (ft/sec)
Min Max Min Max pipe size (in.) | pipe area (sq ft) Min Max

1 6 12 0.0134 0.0267 1 0.0055 2.452 4.905
2 6 12 0.0134 0.0267 1 0.0055 2.452 4.905
3 6 12 0.0134 0.0267 1 0.0055 2.452 4.905
4 6 12 0.0134 - 0.0267 1 0.0055 2.452 4.905
5 6 12 0.0134 0.0267 1 0.0055 2.452 4.905
6 70 90 0.1560 0.2005 3 0.0491 3.179 4.087
7 70 90 0.1560 0.2005 3 0.0491 3.179 4.087
8 70 90 0.1560 0.2005 3 0.0491 3.179 4.087

1.0 ft/sec mag meter lower range limit

30 f/'sec mag meter upper range limit
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Garvey Elevators Facility, Hastings, Nebraska Revision 0
OU 1 - Interim Remedial Design September 2011
SPECIFICATIONS

Section No. Title
Division 0 — Bid Requirements

Division 0 specifications are not included with this submittal. Division 0 consists of contract
language specifications. These specifications will be included in the bid package.

Division 1 — General Requirements

01010 Summary of Work

01460 Spill Control

01490 - Environmental Protection
01720 Project Record Documents
01770 Project Closeout

Division 2 - Site Work
02100 Site Preparation

Division 13 — Special Construction
13300 Instrumentation and Controls — General Provisions

'Division 15 — Mechanical

15055 Process Piping, Valves and Appurtenances
Division 16 — Electrical

16000 Electrical — General Provisions

16110 Raceways, Boxes, Fittings and Supports
16120° Wires and Cables (600 Volt Maximum)
16141 Wiring Devices

16191 Miscellaneous Equipment

16471 Panelboard Modifications

16859 Electrical Heat Trace System

GRVY_PD_SPC_LIST_092011.docx ' i



I hereby certify that the Technical Specifications contained herein and that the attached Drawings
prepared as part of the Bidding Documents for the Operable Unit 1 Interim Remedial Design, Garvey
Elevator Superfund Site, Hastings, Nebraska were prepared by me or under my direct supervision. I am a
duly registered Engineer under the laws of the State of Nebraska.

Jacqueline M. Mosher, P.E.
September 2011



I hereby certify that the Technical Specifications contained herein and that the attached Drawings
prepared as part of the Bidding Documents for the Operable Unit 1 Interim Remedial Design, Garvey
Elevator Superfund Site, Hastings, Nebraska were prepared by me or under my direct supervision. I am
a duly registered Engineer under the laws of the State of Nebraska.

Scott L. Lindell, P.E.
September 2011



I hereby certify that the Technical Specifications contained herein and that the attached Drawings
prepared as part of the Bidding Documents for the Operable Unit 1 Interim Remedial Design, Garvey
Elevator Superfund Site, Hastings, Nebraska were prepared by me or under my direct supervision. ] am a
duly registered Engineer under the laws of the State of Nebraska.

Vincent J. Plansky, P.E.
September 2011






Garvey Elevator Superfund Site, Hastings, Nebraska Revision 0
OU 1 — Interim Remedial Design - September 2011

SECTION 01010
SUMMARY OF WORK
PART 1 - GENERAL
1.1 DEFINITIONS
Contract - The Contract is the execute.d agreement between the Contractor and Government.

Contractor - The Contractor is the General Contractor and its subcontractors performing the work
described herein and within the Specifications and the Contract Drawings for the U. S. Environmental
Protection Agency (EPA) under this Contract.

Contracting Officer (CO) - The EPA Representative for contract administration.
Contracting Officer’s Representative (COR) - The EPA Representative for field oversight.
Government - The Government, for purposes of the work heréin, is the EPA Region 7.

Project Officer (PO) - The EPA Representative for project management and the technical aspects of the
project.

1.2 SITE LOCATION AND DESCRIPTION.

The former Garvey Elevators, Inc. grain storage facility is located southwest and outside of the limits of
the city of Hastings in Adams County, Nebraska. The facility is located on a 22-acre portion of the 106~
acre site property where fumigant was stored and used. The grain storage facility is an active 8-million
bushel capacity grain elevator currently owned and operated by Ag Products, Incorporated (AGP).

The Site includes the former Garvey Elevators, Inc. property and downgradient areas underlain by the
contaminated groundwater plume that originates from the grain storage facility. EPA has designated OU 1
as the area of soil and groundwater contamination on and immediately off the former Garvey Elevators,
Inc. property. OU 2 is defined as contaminated groundwater farther downgradient from the grain storage
facility that extends approximately 4.3 miles to the east. The known contaminants of concern (COCs) at
the Site are carbon tetrachloride (CCly) and chloroform (CHCIs).

A soil vapor extraction (SVE) system and a groundwater extraction system (GET) system were installed
in 1998 and are currently operating at the site. The SVE system consists of eight vapor extraction wells,
liquid knock-out tanks, and blowers. The GET system consists of eight groundwater recovery wells, an air
stripper and two injection wells that return treated water to the aquifer.

A focused feasibility study (FFS) was prepared to support an early action for OU 1 to mitigate an ongoing
source to groundwater contamination and provide containment of contaminated groundwater. The FFS
and information from the Interim Data Summary Report were used by EPA as a basis for selecting a
remedy to mitigate certain threats to human health and the environment posed by the contaminated soil
and groundwater beneath the source area at the site. EPA issued an interim Record of Decision (ROD) for
the Garvey Elevator OU 1 Superfund Site approved June 30, 2010. The interim ROD for OU 1 addresses
contaminated soil and groundwater beneath the grain storage facility.
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1.3 BASIS OF DESIGN

This interim remedial design (RD) includes the following elements:

Replacement of existing flow meters with magnetic flow meters

Replacement of GET system header piping

Replacement of the pressure transducer in [W-02.

Minor upgrades to electrical infrastructure

Integration of magnetic flow meters and IW-02 pressure transducer to the programmable logic
controller (PLC) and an update of PLC programming for system operation

1.4 WORK COVERED BY CONTRACT DOCUMENTS

The work specified by the Contract Documents (Performance Work Statement, Quality Assurance
Surveillance Plan, Specifications and Contract Drawings) shall include, but is not limited to: replacement
of process piping header and flow meters, minor upgrades to electrical infrastructure, integration of flow
meters to the PLC, and updating PLC programming. Refer to the Performance Work Statement for
additional information.

1.5 NOT USED
1.6 CODES AND STANDARDS
Codes and Standards that may apply to the project work include:

American Association of State Highway and Transportation Officials (AASHTO) Standards
American National Standards Institute (ANSI) Standards

ASTM International (ASTM) Standards

American Water Works Association (AWWA) Standards

Code of Federal Regulations (CFR)

U.S. Department of Labor, Occupational Safety and Health Administration (OSHA) Standards
Nebraska Department of Transportation (NDOT) Standards

Nebraska Department of Environmental Quality (NDEQ) Standards

U.S. Environmental Protection Agency (EPA) Standards

U.S. Department of Agriculture (USDA) Standards

U.S. Department of Transportation (DOT)

State of Nebraska and Adams County Codes and Standards

1.7 LIST OF CONTRACT DRAWINGS

The Contract Drawings include the following:

Sheet No. Drawing -

C-01 Cover Sheet

C-02 General Site Plan, Notes, and Legend

C-03 Treatment Room Layout

P-01 Process Flow Diagram .

E-01 Electrical Symbols, Abbreviations, and General Notes |

E-02 Electrical Symbols, Abbreviations, and General Notes Il

E-03 Electrical Site Plan _

E-04 Treatment Building Electrical Room Plan, Details, and Riser Diagrams
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E-05 Recovery Well Site Electrical Existing and Modification Plan

EZ-01 Electrical Details

[-01 General Notes and Legend

1-02 Instrument Mounting Details

1-03 Groundwater Recovery Wells

[-04 Groundwater Treatment System

1.8 EXISTING CONDITIONS

1.8.1 The Contractor shall examine the site for the proposed work prior to submitting a bid, and

ascertain that the location, size and depth of surface structures, including roadway and
permanent/temporary structures, landscaping and utilities, as shown on the Contract Drawings and
described herein, represent the actual conditions.

1.8.2 The Contractor shall immediately report any discrepancies between the details shown on the
Contract Drawings and the actual field conditions or any omissions to the Contract Drawings and/or other
documents to the COR and/or the PO.

1.9 SITE INSPECTION DURING BIDDING

1.9.1 The Contractor shall inspect the site and note all existing conditions and make note of the
arrangements needed for access during construction, traffic control, maintenance of supphes and
interference with existing utilities.

1.9.2 ‘The Contractor shall obtain clarification from the CO, COR, and/or PO when the meaning of
the Contract Drawings and the Specifications are in doubt, prior to submitting the bid.

1.9.3 After submission of the bid, no claim will be considered on the grounds that there was any
misunderstanding with respect to the conditions imposed by the Contract Documents.

1.9.4 Verbal conversation or agreement made at any time with an agency or employee of the
Government or the CO, COR, and/or PO shall not affect or modify any of the terms or obligations under
the Contract.

1.10 DIRECTION OF THE WORK

1.10.1  The CO, COR, and/or PO will not be responsible for the Contractor’s means, methods,
techniques, sequences or procedures of construction, or for the supervision of the Contractor’s
performance of this Contract, or for the failure to perform the Work in accordance with the Contract.
However, if at any time the CO, COR, and/or PO is of the opinion that the number of workmen, pieces of
equipment; or quality of machinery, tools, plant, and equipment or articles is inefficient or insufficient to
meet the schedule; the CO, COR, and/or PO may so advise the Contractor. The Contractor shall promptly
make the necessary changes to ensure that the schedule is adhered to.

1.10.2  Pursuant to the provisions of the General Conditions of the Contract, while it is intended that
the Contractor shall be allowed in general to carry out the Contract in such a manner that may appear to
be the most desirable, the CO, COR, and/or PO may direct the order in which the work shall be
undertaken. This control shall be exercised in the interest of the Government and it is intended that an
agreement be reached between all parties prior to the commencement of the Contract.

GRVY_SEC_01010.doc . 01010-3
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Garvey Elevator Superfund Site, Hastings, Nebraska Revision 0
OU 1 — Interim Remedial Design : _ September 2011

111 SECURITY

1.11.1  Neither the Government, nor the CO, COR, or PO will be responsible for any loss or damage to
property of the Contractor. The Contractor shall furnish any additional security measures as deemed
necessary for the duration of the project.

1.12 CONTRACTOR’S USE OF PREMISES

1.12.1  The Contractor shall limit onsite operations to necessary portions of the project boundaries.
1.12.2  Other areas are not to be used by the Contractor unless approved by COR and/or PO.

PART 2 — PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 EXAMINATION OF THE SITE

The Contractor shall familiarize himself with the site, surface, subsurface, and groundwater conditions at
the site. No Contract adjustment will be made because of the failure of the Contractor to review and

understand all existing site data.

32 HEALTH AND SAFETY PROTECTION

'U.S. Department of Labor, Occupational Safety and Health Administration (OSHA) regulations (29 Code

of Federal Regulations [CFR] 1910.120) specify worker health and safety protection requirements
applicable to work at the site. Contractor shall conduct work in strict accordance with the Site Safety and
Health Plan (SSHP) prepared by the Contractor to meet applicable OSHA regulations.

33 CONTRACTOR QUALITY ASSURANCE/QUALITY CONTROL

Quality workmanship and performance are essential in this project. Contractor shall also fully support and
cooperate with all EPA Representatives in the implementation of the overall project quality control. The
Contractor will be required to furnish documentation of materials supplied to the project, calibration of
measuring equipment used, as-built items, and similar equipment items.

3.4 EXECUTION OF WORK

The Contractor shall complete all work in accordance with the Performance Work Statement, Quality |
Surveillance Plan, Contract Drawings and the Specifications.

END OF SECTION
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SECTION 01460

SPILL CONTROL
PART 1 - GENERAL |
1.1 SCOPE OF WORK
1.1.1 Develop, implement, maintain, supervise, and be responsible for comprehensive spill control

procedures. This information shall be included in the Spill and Discharge Control Plan. The Spill and
Discharge Control Plan shall provide contingency measures for potential release of contaminated soil and
debris, contents of drums, stormwater run-off, and any other potentially contaminated and/or hazardous
materials. In the event of a spill, the Contractor shall be required to follow the procedures established in
the Spill and Discharge Control Plan.

1.1.2 Provide equipment and personnel to perform emergency measures required to contain any
spillages and to remove spilled materials and soils or liquids that become contaminated due to spillage.
The collected spill material shall be properly disposed of at the Contractor’s expense. This includes
spillage during fueling of equipment caused by Contractor operations.

1.2 SUBMITTALS
The Contractor shall submit the following in accordance with the Performance Work Statement.
1.2.1 Spill and Discharge Control Plan

The Spill and Discharge Control Plan shall be implemented in the event of an accidental release of
potentially hazardous materials. The Spill and Discharge Control Plan shall contain the following
elements:

a.  Preventive Measures: The Contractor shall provide methods, means, and facilities required to
prevent contamination of soil, water, atmosphere, uncontaminated structures, equipment, or
material by the discharge of wastes from spills due to the Contractor's operations. Shovels,
brooms, non-combustible absorbent materials, polyethylene sheeting, and PPE shall be
maintained in accessible locations.

b.  Emergency Measures: The Contractor shall provide equipment and personnel to perform
emergency measures required to contain any spillage and to remove spilled materials, soils, or
liquids that become contaminated due to spillage. This collected spill material shall be properly
disposed of at the Contractor's expense.

c¢.  Decontamination Measures: The Contractor shall provide the equipment and personnel to
perform decontamination measures that may be required to remove spillage from previously
uncontaminated structures, equipment, or material. Confirmation sampling following
remediation will be required by the Contractor. Two samples from the affected area shall be
collected and analyzed for the spilled contaminants of concern. The results shall be compared
to a third background sample collected from an unaffected area of the spill. Disposal of
decontamination residues and confirmation samples shall be performed at the Contractor's
expense. 7 ’
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d.  Notification Procedures: The Contractor shall notify the EPA Field Representative and Project’
Officer immediately after the release of potentially hazardous materials. Petroleum releases
greater than 25 gallons shall also be reported. The Contractor shall notify the following
agencies:

Nebraska Department of Environmental Quality (NDEQ)
1200 N Street, Suite 400

P.O. Box 98922

Lincoln, Nebraska 68509

877-253-2603 (Monday through Friday, 8 AM to 5 PM)
402-471-4545 (Aftér hours, weekends, and holidays)

Adams County Emergency Management
1313 North Hastings

Hastings, Nebraska 68901

Phone: 402-461-2360

Fax: 402-461-2367

United States Environmental Protection Agency (EPA) - Region 7 Spill Line
913-281-0991 (24-hour), 913-551-7003 (non-emergency)

National Spill Response Center (NRC)
800-424-8802

The following information shall be reported, at a minimum, with each spill:

The material spilled

When the spill occurred

The location of the spill

The quantity spilled

Any measures taken to remediate the spill
The reporter’s name and contact information

PART 2 - PRODUCTS
2.1 MATERIALS

2.1.1 Provide methods, means and facilities required to prevent contamination of soil, water, air,
structures, equipment, or material by spills from the Contractor’s operations.

2.1.2 Provide for the control of any unexpected spills as required by the Contractor’s Spill and
Discharge Control Plan. '

PART 3 - EXECUTION
3.1 SPILL CONTROL

3.1.1 If a spill occurs, the Contractor shall:
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3.1.1.1. Notify the Contracting Officer’s Representative (COR) and/or the Project Officer (PO)
immediately. The Contractor shall also notify NDEQ and EPA of the spill through the contact numbers in
Paragraph 1.2.1.

3.1.1.2. Take immediate measures to control, contain, and remediate the spill within the work area
boundaries such that levels of contamination are similar to the levels that were present before the spill.

32 NOTIFICATION OF SPILLS

3.2.1 If the spill or discharge is reportable, and/or human health or the environment are threatened,
the Contractor shall inmediately implement spill control measures as required by the Contractor’s

. Environmental Protection Plan and the Contractor’s Spill and Discharge Control Plan.

33 DECONTAMINATION PROCEDURES
3.3.1 Decontamination procedures may be required after cleanup to eliminate traces of the substance
spilled or reduce it to an acceptable leve! subject to review by the COR and/or PO. The Contractor shall

provide equipment and personnel to perform decontamination measures.

3.3.2. Personnel decontamination should be completed as soon as possible and in accordance with the
Contractor’s Environmental Protection Plan and the Contractor’s Spill and Discharge Control Plan.

34 SPILL REPORT

34.1 Submit a notification form after each spill, which shall be outlined in the Spill and Discharge

- Control Plan discussed in Paragraph 1.2.1.

END OF SECTION
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SECTION 01490
ENVIRONMENTAL PROTECTION
PART 1 - GENERAL
1.1 GENERAL REQUIREMENTS -

The Contractor shall perform the work minimizing environmental pollution and damage as the result of
construction operations. Environmental pollution and damage is the presence of chemical, physical, or
biological elements or agents which adversely affect human health or welfare; unfavorably alter
ecological balances of importance to human life; affect other species of importance to humankind; or
degrade the utility of the environment for aesthetic, cultural and/or historical purposes. The control of
environmental pollution and damage requires consideration of land, water, and air, and includes
management of visual aesthetics, noise, solid waste, as well as other pollutants. The environmental
resources within the project boundaries and those affected outside the limits of permanent work as
defined on the Contract Drawings shall be protected during the entire duration of this Contract. The
Contractor shall ensure compliance with this section by subcontractors.

1.1.1 Submittals

The Contractor shall submit the following in accordance with the Performance Work Statement.
1.1.1.1  Environmental Protection Plan

The Environmental Protection Plan shall include, but shall not be limited to, the following:

Pertinent regulations (federal, state, and local)

Protection of natural resources '

Protection of historical, archaeological, and cultural resources

Control and disposal of solid and sanitary wastes

Control and disposal of petroleum products

Methods of reducing noise and dust pollution during construction activities

1.2 LAND RESOURCES

The Contractor shall confine all activities to areas defined by the Contract Drawings and Specifications.
Prior to the beginning of any construction, the Contractor shall identify the land resources to be preserved
within the work areas. Except in areas indicated on the Contract Drawings or specified to be cleared, the
Contractor shall not remove, cut, deface, injure, or destroy land resources including crops, grasses,
topsoil, and land forms without permission. Where such emergency use is permitted, the Contractor shall
provide effective protection for land and vegetation resources at all times as defined in the following
subparagraphs of this Specification Section. Stone, earth or other material displaced into uncleared areas
shall be removed.

1.2.1 Work Area Limits

Prior to any construction, the Contractor shall mark the areas that need not be disturbed under this
contract. Isolated areas within the general work area which are to be saved and protected shall also be
marked or fenced. Monuments and markers shall be protected before construction operations commence.
Where construction operations are to be conducted during darkness, the markers shall be visible. The
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Contractor's personnel shall be knowledgeable of the purpose for marking and/or protecting particular
objects.

1.2.2 Contractor Facilities and Work Areas

The Contractor's field offices, staging areas, and temporary buildings shall be placed within the work
areas shown on the Contract Drawings unless otherwise approved by the Contracting Officer’s
Representative (COR) and/or Project Officer (PO). Borrow areas shall be managed to minimize erosion
and to prevent sediment from entering nearby waters. Spoil areas shall be managed and controlled to limit
spoil intrusion into undisturbed areas and to prevent erosion of soil or sediment from entering nearby
waters.

1.3 WATER RESOURCES

The Contractor shall keep construction activities under surveillance, management, and control to avoid

pollution of surface and ground waters. Surveillance of water areas affected by construction shall be the
Contractor's responsibility. All water areas affected by construction activities shall be monitored by the

Contractor.

1.4 AIR RESOURCES
Equipment operation and activities or processes performed by the Contractor in accomplishing the

specified construction shall be in accordance with applicable emission and performance laws and
standards. Ambient Air Quality Standards set by the U.S. Environmental Protection Agency shall be

- maintained. Monitoring of air quality shall be the Contractor's responsibility. All air areas affected by the

construction activities shall be monitored by the Contractor as described in the Site Safety and Health
Plan (SSHP) prepared in accordance with the Performance Work Statement.

1.4.1 Dust Control'

Dust particles, aerosols and gaseous by-products from construction activities shall be controlled at all
times, including weekends, holidays and hours when work is not in progress. The Contractor shall
maintain excavations, haul routes, permanent and temporary access roads, and other work areas within or
outside the project boundaries free from particulates which would cause the ambient air quality standards
to be exceeded or which would cause a hazard or a nuisance. Water spray, to be efficient, must be
repeated to keep the disturbed area damp at all times. The Contractor must have sufficient, suitable
equipment available to accomplish these tasks. Particulate control shall be performed as the work
proceeds and whenever a particulate nuisance or hazard occurs. Dust levels shall be monitored by the
Contractor in accordance with the SSHP. At a minimum, air shall be monitored for fugitive dusts using
appropriate dust monitoring equipment.

1.4.2 Noise Control

The Contractor shall keep construction activities under surveillance and control to minimize environment
damage by noise. Contractor shall coordinate work hours with the facility operator.

All equipment shall be well-maintained and equipped with muffler systems that effectively control engine
noise.
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1.5 WASTE DISPOSAL

1.5.1. Solid Wastes

Solid wastes shall be placed in containers which are emptied on a regular schedule. Handling and disposal
shall be conducted to prevent contamination. Segregation measures shall be employed so that no
hazardous or toxic waste will become co-mingled with solid waste. Solid waste shall be disposed in
accordance with state and local laws and regulations. Containers shall be kept closed with a weather-tight
lid when not loading or removing wastes.

1.5.2 Chemical Wastes

Chemicals, fuels, and oil shall be dispensed ensuring no spillage to ground or water. Periodic inspections
of dispensing areas to identify leakage and initiate corrective action shall be performed and documented.
Wastes shall be disposed of in accordance with Federal, state, and local laws and regulations.

1.6 HISTORICAL, ARCHEOLOGICAL, AND CULTURAL RESOURCES

No existing historical, archeological, and cultural resources within the Contractor's work areas have been
identified. '

1.7 POST CONSTRUCTION CLEANUP

‘The Contractor shall clean up all areas used for construction and restore them to pre-construction

conditions.
1.8 RESTORATION OF LANDSCAPE DAMAGE

The Contractor shall restore landscape features damaged or destroyed during construction operations
outside the limits of the approved work areas.

1.9 ~ TRAINING OF CONTRACTOR PERSONNEL

.The Contractor's personnel shall be trained in all phases of environmental protection, as required by the

Performance Work Statement and contract documents. The training shall include methods of detecting
and avoiding pollution, familiarization with pollution standards, both statutory and contractual, and
installation and care of devices, vegetative covers, and instruments required for monitoring purposes to
ensure adequate and continuous environmental pollution control.

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 01720
PROJECT RECORD DOCUMENTS
PART 1 - GENERAL
1.1 SCOPE OF WORK

1.1.1 In addition to the documents required in the Performance Work Statement, the Contractor shall

‘maintain at the site one copy of each of the following documents.

1.1.1.1  Initial Construction schedule and periodic schedule updates
1.1.1.2  Contract Work Plans

1.1.1.3 Spgciﬁcations

1.1.1.4  Contract Drawings

1.1.1.5 Addenda

1.1.1.6  Modifications to the Contract

1.1.1.7  Contracting Officer’s, Contracting Officer’s Representative (COR) and/or Project Officer (PO)
Directives

1.1.1.8  Written reports of any significant Quality Control problems

1.1.1.9  Submittals

—_
—
—_
—
o

Daily work activity summary reports; including:

Field tests records

Truck load ticket and shipping papers/manifests
Reports on any emergency response actions
Records of all site work

Meteorological records

All safety and accident incidents

Reports on all spill incidents

Construction quality control daily reports

@ the a0 op

1.1.2 These documents shall be made available to the Contracting Officer, COR, and/or PO at all
times upon request. '

1.1.3 Where appropriate, one copy of all project record documents above shall be maintained on
compact disc (CD) compatible with the Government’s software.

1.2 MAINTENANCE OF DOCUMENTS
1.2.1 The Contractor shall store documents in the Contractor’s administrative field office épart from

documents used for work. In addition, the Contractor shall:
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1.2.1.1  Provide for storage of documents
1.2.1.2  Provide locked cabinet or secure storage space
1.2.1.3  File documents and samples to facilitate retrieval

1.2.1.4 Maintain documents in a clean, dry legible condition and in good order and not use record
documents for work purposes

1.2.1.5 Legibly mark each section of the Specifications and addenda to record changes made by Work
Directive Change or by Change Order

1.3 SUBMITTALS
The Contractor shall submit the following in accordance with the Performance Work Statement.

1.3.1. Record Documents

= The Contractor shall submit record documents as specified in Parégraph 1.3.2 through
Paragraph 1.3.4 of this Specification Section

1.3.2 At the completion of field operations, the Contractor shall deliver record docuhents as
specified in SECTION 01770 — PROJECT CLOSEOUT to the COR and/or PO.

1.3.3 The Contractor shall transmit the submittals with a transmittal letter in duplicate, containing:

Date

Project title and number

Contractor’s name and address

Title and number of each record document

Signature of Contractor or his authorized representative

1.3.4 Documents must be submitted to the COR and/or PO at completion of Contract.
PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION
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SECTION 01770
PROJECT CLOSEOUT
PART 1 - GENERAL REQUIREMENTS
1.1 SCOPE OF WORK

This section covers the requirements for final site restoration, inspections, certificates, reports and
determinations, and other procedures necessary for Contract closeout. Final site restoration shall be
performed after meeting all the requirements outlined in the Contract Documents. Final restoration work
shall consist of removing all equipment and performing cleanup of the site.

1.2 SUBMITTALS
The Contractor shall submit the following in accordance with the Performance Work Statement.
1.2.1 As-Built Surveys and Drawings

The Contractor shall be responsible for the development of the final As-Built Drawings. The Contractor
shall record legibly in red ink, all approved changes or modifications to the Contract Drawings.

1.3 PROJECT RECORD DOCUMENTS
"1.3.1 As-Built Drawings

This paragraph covers as-built drawings to be completed, as a requirement of the Contract. The terms
"drawings," "contract drawings," "drawing files," "working as-built drawings" and "final as-built
drawings" refer to Contract Drawings which are revised to be used for final as-built drawings.

1.3.1.1  Working As-Built and Final As-Built Drawings

The Contractor shall revise one set of paper drawings by red-line process to show the as-built conditions
during the execution of the project. These working as-built marked drawings shall be kept current on a
weekly basis and shall be available on the jobsite at all times. Changes from the Contract Documents
which are made in the work or additional information which might be uncovered in the course of
construction shall be accurately and neatly recorded as they occur by means of details and notes. The
working as-built marked prints and final as-built drawings will be jointly reviewed for accuracy and
completeness by the Contracting Officer’s Representative (COR) and/or Project Officer (PO), and the
Contractor. The working and final as-built drawings shall show, but shall not be limited to, the following
information: : '

a. The actual location, kinds and sizes of all sub-surface utility lines.

b. Correct grade, elevations, cross section, or alignment of roads, earthwork, structures or utilities
if any changes were made from Contract Documents.

c. Changes in details of design or additional information obtained from working drawings
specified to be prepared and/or furnished by the Contractor.

d.  Changes or modifications which result from the final inspection.

e.  Where Contract Drawings or Specifications present options, only the option selected for

construction shall be shown on the final as-built prints.
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1.3.1.2  Computer Aided Design and Drafting (CADD) Drawings

Survey drawings shall be prepared using the latest version of AutoCAD or an approved earlier version.
The Contractor is responsible for providing the electronic survey data to the COR and/or PO. The
Contractor will be responsible for preparing the As-Built Drawings.

1.4 FINAL CLEANING

All trailers, materials, equipment and debris shall be removed from the temporary stbrage areas.
Temporary utilities shall be removed and restored to its pre-construction condition. The site shall have
waste, surplus materials, and rubbish removed. The project area shall have temporary structures,
barricades, project signs, and construction facilities removed.

PART 2 — PRODUCTS (NOT USED)

PART 3 - EXECUTION (NOT USED)

END OF SECTION '
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SECTION 02100

SITE PREPARATION
PART I - GENERAL
I SCOPEOF WORK

1.1.1 The Contractor shall furnish all labor, materials, and equipment required to perform all site
preparation as specified herein. '

PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 DEMOLITION

3.1.1 Existing site features shall be demolished or removed, where shown on the Contract Drawings or
otherwise required to complete construction work. Items requiring demolition that are not shown on the
Contract Drawings shall be subject to approval by the Contracting Officer’s Representative (COR) and/or
Project Officer (PO). '

32 DISPOSAL

32.1 The Contractor shall dispose of material and debris from site preparation operations in accordance

* with local, state, and federal requirements.

END OF SECTION
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SECTION 13300 -
INSTRUMENTATION AND CONTROLS — GENERAL PROVISIONS
PART 1 - GENERAL
1.1 SCOPE OF WORK

1.1.1 The Contractor shall procure the services of a single Process Control System Supplier (PCSS)
to furnish and install all materials, equipment, labor and services, except for those services and materials
specifically noted, required to achieve a fully integrated and operational system as specified herein and in
other Specification Sections listed below.

1.1.2 Auxiliary and accessory devices necessary for system operation or performance, such as
transducers, relays, signal amplifiers, intrinsic safety barriers, signal isolators, software, and drivers to -
interface with existing equipment or equipment provided by others under other Sections of these
specifications, shall be included whether they are shown on the Drawings or not.

1.13 Substitutions on functions or type of equipment specified shall not be acceptable unless
specifically noted. In order to confirm compatibility between all equipment, coordinate all interface
requirements with mechanical and electrical systems and furnish any signal isolation devices that might
be required.

1.1.4 Equipment shall be fabricated, assembled, installed and placed in operating condition in full
conformity with the project Specifications, Drawings, engineering data, instructions, and
recommendations of the equipment manufacturer as approved by the Contracting Officer’s Representative
(COR) and/or Project Officer (PO).

1.1.5 To facilitate the Owner's future operation and maintenance, similar products (e.g., differential
pressure transmitters, SCADA 1/O cards) shall be supplied from the same manufacturer. '

1.1.6 All equipment and installations shall satisfy applicable Federal, State and local codes.

1.1.7 Provide one level transducer and the magnetic flow meters as described below. The existing
flow meters shall be removed and turned over to EPA.

1.1.8 Provide PLC programming (Allen-Bradley CompactLogix with RSLogix) and HMI
programming (Allen-Bradley RSView32) as described below.

1.2 RELATED WORK
1.2.1 Process & Instrumentation Diagrams (P&ID) are included in the Drawings.

1.3 - SUBMITTALS
Submit in accordance with the Performance Work Statement.

1.3.1 General submittal requirements include:
1.3.1.1  Shop drawings shall be submitted as detailed herein. Shop drawings shall demonstrate that the

equipment and services to be furnished comply with the provisions of these specifications and shall
provide a complete record of the equipment as manufactured and delivered.
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1.3.1.2  Submittals shall be complete; giving equipment specifications, details of connections, wiring,
ranges, installation requirements, and specific dimensions. Submittals consisting of only general sales
literature shall not be acceptable.

1.3.1.3  Submittals shall be bound in separate three-ring binders, with an index and sectional dividers,
with all drawings reduced to a maximum size of 11-inch by 17-inch, then folded to 8.5 inch by 11 inch for
inclusion within the binder. Maximum binder size shall be 3 inches.

1.3.1.4  The submittal drawings' title block shall include, as a minimum, the PCSS's registered business
name and address, Owner and project name, drawing name, revision level, and personnel responsible for
the content of the drawing.

1.3.1.5 Separate submittals.shall be made as follows:

1.3.1.5.1 Field Instrument Submittal

1.3.1.5.2 Final System Documentation

132 Panel I/O Drawings

1.3.2.1 Panel drawings in AutoCad 2008 version are available and will be provided to the Contractor.
At a minimum these drawings shall be updated with modifications for the new wells and submitted for
approval.

'1.3.3 Field Instruments Submittal
'1.3.3.1  Refer to the Instruments section for submittal requirements.
1.3.4 . Final System Documentation

1.3.4.1  The Final System Documentation shall consist of operations and maintenance manuals as
specified herein. The manuals shall be bound in three-ring binders, maximum size of three inches, with
Drawings reduced to 11 inch by 17 inch, then folded to 8.5 inch by 11 inch for inclusion. Each section
shall have a uniquely numbered tab divider, and each component within each section shall have a separate
binder tab divider.

1.3.42 The ope.rations and maintenance manuals shall, at a minimum, contain the following
information:

1.3.4.2.1 Table of Contents

1.3.42.1.1 A Table of Contents shall be provided for the entire manual with the specific contents of
each volume clearly listed. The complete Table of Contents shall appear in each volume.

1.3.4.2.2 Instrument and Equipment Lists

1.3.422.1  The following lists shall be developed in Microsoft Excel format and provided not only as a
hardcopy in O&M but also electronically on a CD.

1.3.42.2.2  An instrument list for all devices supplied including tag number, description, specification
section and paragraph number, manufacturer, model number, serial number, range, span, location,
‘manufacturer phone number, local supplier name, local supplier phone number, completion year
replacement cost, and any other pertinent data.
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1.3.42.23  Anequipment list for all non-instrument devices supplied listing description, specification
section and paragraph number, manufacturer, model number, serial number, location, manufacturer phone
number, local supplier name, local supplier phone number, completion year replacement cost, and any
other pertinent data.

1.3.4.2.3 Data Sheets with Vendor Operations and Maintenance Information

1.3.4.2.3.1  ISA S20 data sheets shall be provided for all field instruments. For non-field
instrumentation devices, provide a cover page for each device, piece of equipment, and OEM software
that lists, at a minimum, date, specification number, product name, manufacturer, model number,
Location(s), and power required. Preferred format for the cover page is ISA S20, general data sheet;
however, other formats will be acceptable provided they contain all required information.

1.3.4.2.3.2  Vendor O&M documentation for each device, piece of equipment, or OEM software shall
be either new documentation written specifically for this project, or modified standard vendor
documentation. All standard vendor documentation furnished shall have all portions that apply clearly
indicated with arrows or circles. All portions that do not apply shall be neatly lined out or crossed out.
Groups of pages that do not apply at all to the specific model supplied shall be removed.

1.3.42.33  For any component requiring dip switch setti'ngs or custom software configuration, that
information shall be included along with the corresponding data sheets and O&M information. .

1.3.4.2.4 As-Built Drawings

1.3.4.2.4.1 Complete as-built drawings, including all drawings and diagram specified in this section
under the "Submittals" section. These drawings shall include all termination points on all equipment the
system in connected to, including terminal points of equipment not supplied by the PCSS.

1.3.4.2.4.2  As built documentation shall include information from submittals, as described in this
Specification, updated to reflect the as-built system. Any errors in or modifications.to the system resulting
from the Factory and/or Functional Acceptance Tests shall be incorporated in this documentation.

7

1.3.4.2.5 Electronic O&M Information

1.3.4.2.5.1  In addition to the hard copy of O&M data, provide an electronic version of all equipment
manuals CDROM or DVD. Electronic documents shall be supplied in Adobe Acrobat format.

1.3.42.5.2  Provide electronic files for all custom-developed manuals. Text shall be supplied in both

* Microsoft Office format and Adobe Acrobat format.

1.3.4.2.5.3  Provide electronic files for all drawings produced. Drawings shall be in AutoCAD ".dwg"
format and in Adobe Acrobat format. Drawings shall be provided using the AutoCAD eTransmit feature
to bind external references, pen/line styles, and fonts into individual zip files along with the drawing file.

1.3.42.54 Each computer system hardware device shall be backed up onto CDROM or DVD after
Substantial Completion and shall be turned over to the Owner.

1.3.4.2.5.5 If specified in the training section, provide digital copies of all training videos. Videos shall
be in a format that is readable by standard DVD players and by standard PC DVD drives. Format and
shall be a minimum of 800 by 600 pixels and shall include sound.

* GRVY_SEC_13300 doc 13300-3
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1.3.4.3  The cover and edge of each volume shall contain the following information:

Project Name (refer to Contract Documents)
Contract Number (refer to Contract Documents)

Instrumentation and Control System
Hardware[or Applications Engineering] Operations and Maintenance Manual
Specification Sections ,

2

Subcontractor Name

Date

Volume X of Y

(Where X is the volume number and Y is the number of volumes)

1.4 COORDINATION MEETINGS

1.4.1 Schedule the mandatory coordination meetings as described herein. The meetings shall be held
at the COR and/or PO's designated location and shall include attendance by the COR and/or PO, the
Contractor, and the PCSS's Project Engineer. Prepare and distribute an agenda for this meeting a
minimum of one week before the scheduled meeting date. Meeting shall be scheduled a minimum of one
week before the requested meeting date.

1.4.1.1 A project kickoff coordination meeting shall be held within two weeks after submitting the
Project Plan. The purpose of the meeting shall be to summarize the PCSS's understanding of the project;
discuss any proposed substitutions or alternatives; schedule testing and delivery deadline dates; provide a
forum to coordinate hardware and software related issues; and request any additional information required

from the Owner. The meeting will last up to one (1) business day.

1.4.1.2  Regular on-site meetings for during time PCSS staff is at the plant site.

1.5 REFERENCE STANDARDS

1.5.1 Publications are referred to in the text by basic designation only. Where a date is given for
reference standards, that edition shall be used. Where no date is given for reference standards, the latest
edition in effect at the time of bid opening shall apply.

1.5.2 International Society of Automation (ISA)

1.5.2.1 ISA S5.2 Binary Logic Diagrams for Process Operations

1.5.2.2  ISA S5.3 Graphic Symbols for Distributed Control/Shared Display Instrumentation Logic and
Computer Systems.

1.5.2.3 ISA S5.4, Instrument Loop Diagrams.

1.52.4 ISA S20, Specification Forms for Process Measurement and Control Instruments, Primary
Elements and Control Valves.

1.5.2.5 ISA RP60.6, Nameplates, Labels, and Tags for Control Centers

1.5.3 National Electrical Manufacturers Association (NEMA)
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1.5.4 National Fire Protection Agency (NFPA)

1.5.4.1 NFPA 70, National Electrical Code (NEC).

1.5.5 Underwriters Laboratories, Inc. (UL)

1.5.5.1 UL 508 - Industrial Control Equipment - for custom fabricated equipment

1.5.5.2 A nationally recognized testing laboratory, as approved by the Authority having jurisdiction,
may substitute for UL listing on commercial off the shelf products.

1.6 QUALITY ASSURANCE

1.6.1 The PCSS shall be a "systems integrator" regularly engaged in the design and the installation of
instrumentation systems and their associated subsystems as they are applied to the municipal water and
wastewater industry. For the purposes of this Specification Section, a "systems integrator" shall be
interpreted to mean an organization that complies with all of the following criteria:

1.6.1.1  Employs personnel on this project who have successfully completed ISA or manufacturers
training courses on general process instrumentation and configuration and implementation of the specific
programmable controllers, computers, and software proposed for this project.

1.6.1.2  Has successfully completed work of similar or greater complexity on at least three previous
projects within the last five years. Successful completion shall be defined as a finished project completed
on time, without any outstanding claims or litigation involving the PCSS. Potential references shall be for
projects where the PCSS's contract was of similar size to this project.

1.6.1.3  Has been actively engaged in the type of work specified in this Specification Section for a
minimum of five years.

1.6.2 The PCSS shall maintain a permanent, fully staffed and equipped service facility within 200
miles of the project site with full time employees capable of designing, fabricating, installing, calibrating,
and testing the systems specified herein. At a minimum, the PCSS shall be capable of responding to on-
site problems within 12 hours of notice. Provide an on-site response within 4 hours of notification starting
at two months before scheduled startup to two months after startup completion.

1.6.3 Actual installation of the instrumentation system need not be performed by the PCSS's
employees; however, the PCSS as a minimum shall be responsible for the technical supervision of the
installation by providing on site supervision to the installers of the various components.

1.7 DELIVERY, STORAGE, AND HANDLING

1.7.1 Shipping Precautions

1.7.1.1  Manufacturer's special instructions for field handling, storage and installation required for
protection, shall be securely attached to the packaging for each piece of equipment prior to shipment. The

instructions shall be stored in resealable plastic bags or other means of protection.

1.7.1.2  If any apparatus has been damaged, such damage shall be repaired at no additional cost to the
owner.
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1.8 NOMENCLATURE AND IDENTIFICATION

1.8.1 Field Instrument Tags

1.8.1.1 A permanent stainless steel or other non-corrosive material tag firmly attached and permanently
and indelibly marked with the instrument tag number, as indicated in the Drawings, shall be provided on
each piece of equipment supplied under this Section. Equipment shall be tagged before shipping to the
site. ' '

1.8.1.2  Provide 1/8-in by 3/8-in, Type 316 stainless steel button head machine screws.
1.8.1.3  All supplied field instrument transmitters and field instrument transmitter elements shall have a

stainless steel identification tag attached to each transmitter and element prior to shipment. Tag shall be
attached via stainless steel chain or stainless steel wire (24 gauge min) to a non-removable part of the

~ device. The tag size shall be a minimum of 1.5 square inches. Tag shall include the ISA alphanumeric

instrument number as indicated in the P&ID, loop, and detail drawings. The alphanumeric instrument
number shall be stamped into the tag and shall have a minimum of 3/16-in high alphanumeric characters.

1.9 WARRANTY
1.9.1 Provide 1 year warranty on all instruments provided under this contract.
1.9.2 Include any visits to site as necessary to repair or replace defective devices.

110 PROJECT/SITE REQUIREMENTS

1.10.1  Environmental Requirements. Refer to SECTION 16000 - ELECTRICAL — GENERAL

"PROVISIONS for specific environmental and hazardous area classifications.

1.10.2  Elevation: Equipment shall be designed to operate at the project ground elevation.
1.10.3  Temperature:
1.10.3.1 Outdoor areas' equipment shall operaté between -30 to 50 C degreeé ambient.

1.10.3.2 Equipment located in indoor locations shall operate between 10 to 35 C degrees ambient
minimum.

1.10.3.3 Storage temperatures shall range from 0 to 50 C degrees ambient minimum.

1.10.3.4 Additional cooling or heating shall be furnished if required by the equipment as specified
herein.

1.10.4  Relative Humidity. Air conditioned area equipment shall operate between 20 to 95 percent

relative, non-condensing humidity. All other equipment shall operate between 0 to 100 percent relative,
condensing humidity.
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PART 2 - PRODUCTS
2.1 PRODUCTS GENERAL

2.1.1 All instrumentation and electronic equipment shall be of the manufacturer's latest design,
utilizing printed circuitry and epoxy or equal coating to prevent contamination by dust, moisture and
fungus. The field mounted equipment and system components shall be designed for installation in dusty,
humid and slightly corrosive service conditions.

2.1.2 All instruments shall be provided with mounting hardware and floor stands, wall brackets, or
instrument racks unless otherwise noted. Fasteners for securing control panels and enclosures to walls and
floors shall be either hot-dipped galvanized after fabrication or stainless steel. Provide stainless steel
fasteners only in corrosive areas rated NEMA 4X on the Drawings or as defined under Section 16000. .
Provide and size anchors in accordance with Division 1 as required per the seismic calculations. Provide
minimum size anchor of 3/8-inch.

2.13 All indicators shall be linear in process units, unless otherwise noted. All transmitters shall be
provided with indicators in process units, accurate to two percent or better.

2.14 ‘All equipment, cabinets and devices furnished shall be heavy-duty type, designed for
continuous industrial service. The system shall contain similar products of a single manufacturer, and
shall consist of equipment models, which are currently in production. All equipment provided shall be of
modular construction and shall be capable of field expansion.

2.1.5 All electronic/digital equipment shall be provided with radio frequency interference protection.
2.1.6 . Electrical

2.1.6.1  Equipment shall operate on a 60 Hertz alternating current power source at a nominal 120 volts,
plus or minus 10 percent, except where specifically noted. Regulators and power supplies required for
compliance with the above shall be provided between power supply and interconnected instrument loop.
Where equ1pment requires voltage regulatlon constant voltage transformers shall be supplied.

2.1.6.2  With the exception for ﬁeld devnce network connected devices, all electronic instrumentation
shall utilize linear transmission signals of isolated 4 to 20 mA DC (milliampere direct current) capable of
driving a load up to 750 ohms, unless specified otherwise. However, signals between instruments within
the same panel or cabinet may be 1-5 VDC (volts direct current).

2.1.6.3  Outputs of equipment that are not of the standard signals as outlined, shall have the output
immediately raised and/or converted to compatible standard signals for remote transmission. No zero
based signals will be allowed.

2.1.6.4  All switches shall have double-pole double-throw contacts rated at a m.inimum of 600 VA,
unless noted otherwise.

2.1.6.5 Switches and/or signals indicating an alarm, failure or upset condition shall be wired fail-safe to
the SCADA system. A fail-safe condition is an open circuit when in an alarm state.

2.1.6.6  Materials and equipment shall be UL approved. Where components are not available with UL

approval, integrate the device with ground fault protective devices, isolation transformers, fuses, or other
protective equipment necessary to achieve compliance with UL 508 requirements.
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2.1.6.7 . All equipment furnished shall be designed and constructed so that in the event of power
interruption, the systems specified herein shall go through an orderly shutdown with no loss of memory,
and shall resume normal operation without manual resetting when power is restored, unless otherwise
noted.

2.1.6.8  All transmitter output signals shall include signal and power source isolation.
22 ELECTRICAL SURGE PROTECTION

2.2.1 General - Surge protection shall be provided to protect the electronic instrumentation system
from induced surges propagating along the signal and power supply lines from lightning, utility, or the
plant electrical system. The protection systems shall be such that the protective level shall not interfere
with normal operation, but shall be lower than the instrument surge withstand level. Protection shall be
maintenance free and self-restoring. Devices shall have a response time of less than 50 nanoseconds and
be capable of handling a discharge surge current (at an 8x20us impulse waveform) of at least 8 kA.
Ground wires for all instrumentation device surge protectors shall be connected to a low resistance
ground.

2.1.2 Provide protection of all analog signal (4-20 mA) circuits where any part of the circuit is
outside of the building envelope. Circuits shall be protected at both the transmitter and the control system
end of the circuit. Protection devices located near the transmitter shall be mounted in a separate enclosure,
unless conduit mounted, and shall be Phoenix Contact PT Series, MTL Surge Technologies (Telematic)
TP438, Citel TSP-10 series, or equal. Substitution of a single device to protect both 120 VAC and 4-20 mA
wires to an instrument is acceptable. Protection devices in control panels shall be MTL Surge
Technologies (Telematic) SD Series, Phoenix Contact PT Series, Citel DLA series, or equal.

223 Provide protection of all 120 VAC power feeds into control panels, instrﬁments, and control

room equipment. Surge arresters shall be Transtector ACP-100BW Series, Phoenix Contact "Mains-
PlugTrab", MCG Surge Protection 400 Series, Citel DS40 series, or equal.

224 Non-Fiber Based Data Highway or Communications Circuits — Provide protection on all
communication and data highway circuits that leave a building or are routed external to a building. Circuit
protection shall be provided at both ends of the line. Surge protection devices shall be Phoenix Contact
PlugTrab Series, Transtector FSP Series, MTL Surge Technologies (Telematic) NP Series, Citel DLA
series or MJ8 series, or equal.

2.2.5 RF Coaxial Cable — Provide protection on communication cables between radios and antennas,
mounted either inside the panel, or in the wall of the enclosure in accordance with NEMA and UL
standards. Surge protection devices shall be Citel P8AX series, Polyphaser, or equal.

226 Inductive Loads — At a minimum, provide coil surge suppression devices, such as varistors or
interposing relays, on all process controller outputs or switches rated 120 VA or less that drive solenoid,
coil, or motor loads. : '

227 Telephone Circuits - At a minimum, provide Telephone Company approved line protection
units for all telephone lines used for telemetry or SCADA system use under this Contract.

2.3 SPARE PARTS

2.3.1 All spare parts shall be wrapped in bubble wrap, sealed in a polyethylene bag complete with
dehumidifier, then packed in cartons and labeled with indelible markings. Complete ordering information
including manufacturer's contact information (address and phone number), part name, part number, part
ordering information, and equipment name and number(s) for which the part is to be used shall be
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supplied with the required spare parts. The spare parts shall be delivered and stored in a location directed
by the COR and/or PO.

232 Furnish one of each typé of installed Surge protection devices.
24 MAGNETIC FLOW METERS |

24.1 Flow Element

2.4.1.1  Type:

2.4.1.1.1 Pulsed DC type.

2.4.1.2  Function/Performance:

2.4.1.2.1 Operating Temperature: Process liquid temperatures of - 10 to 70 degrees C and an ambient of -
10 to 60 degrees C.

2.4.1.2.2 Accuracy (including transmitter): Plus/minus 0.25 percent of flowrate.
2.4.1.2.3 Pressure rating: Equal to piping system where meter is installed.

2.4.1.2.4 Additional: Meter shall be capable of running empty indefinitely without damage to any
component.

2.4.1.2.5 Radio Frequency Interference (RFI) protection: RFI protection shall be provided as
recommended by the manufacturer.

24.13 Physical:
24.1 .3.1 Metering Tube: 304 stainless steel or equivalent.

2.4.1.3.2 Flanges: ANSI 150 Ib. or DIN PN 16 carbon steel, as required by the piping system unless
otherwise indicated.

2.4.1.3.3 Liner: Polyurethane unless otherwise indicated on the Drawings or in the Instrument Device
Schedule.

2.4.1.3.4 Electrodes: 316 stainless steel, bullet nosed or elliptical self-cleaning type unless otherwise
noted.

2.4.1.3.5 Housing: Meters below grade shall be suitable for submergence for up to 48 hours to a depth of
30 ft (9m). Meters above grade shall be NEMA 4X (IP65). Where hazardous areas are indicated on the
Drawings, the equipment shall be rated for that area.

2.4.1.3.6 Finish: All external surfaces shall have a chemical and corrosion resistant finish.

2.4.14  Accessories/Documentation Required:

2.4.1.4.1 Factory calibration: All meters shall be factory calibrated. A copy of the report shall be
included in the O&M manual.
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2.4.1.4.2 Grounding: Meter shall be grounded in accordance with the manufacturer’s recommendation.
Provide ground ring, ground wires, gaskets, etc. All materials shall be suitable for the liquid being
measured.

2.4.1.4.3 Signal cable for installation between the flow tube and the transmitter. Transmitter shall be
mounted remotely from the flow tube. '

24.1.5 Maﬁufacturer(s):

2.4.1.5.1 EndresstHauser Promag 50/53 W

2.4.1.5.2 ABB Instruments MagMaster.

2.4.1.5.3 Krohne OPTIFLUX 2000.

2.4.1.5.4 Siemens SITRANS FM MAGFLO.

2.4.1.5.5 Rosemount Series 8700.

2.4.1.5.6 Orequal

242 Flow Converter/Transmitter

2421 Type:

2.42.1.1 Micro processor based, intelligent transmitter compatible with flow tube provided.

2.4.2.1.2 Transmitter shall be mounted remotely from flow tube. Existing flow meters and transmitters
are being replaced. Mount new transmitters at locations of existing transmitters.

2422  Functional/Performance:
2.422.1 Accuracy (including flowtube): +/- 0.25 percent of flowrate.
2.4.2.2.2 Operating Temperature: —10 to 50 degrees C.

2.4.2.2.3 Output: Isolated 4-20 mA with HART protocol. Current output adjustable over the full range of
the instrument.

2.4.2.2.4 Diagnostics: Self diagnostics with on screen display of faults.

2.4.2.2.5 Display: Digital indicator displaying flow in engineering units indicated in the Instrument
Device Schedule.

2.4.2.2.6 Totalizer: A fully configurable totalizer integral to the transmitter. Totalized flow shall be
displayed.

2.42.2.7 Empty Tube Zero: The transmitter shall include a feature that will lock the output at zero when

no flow is detected. The empty tube zero feature shall be enabled automatically when the transmitter
detects no flow or manually through a contact input.
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Signal Line Size

4-20 mA 1”
4-20 mA 1”7
4-20 mA 17
4-20 mA 1
4-20 mA 1”
4-20 mA 3»
4-20 mA 3”
4-20 mA 3”

2423 Physical:

2.4.2.3.1 Transmitter shall be suitable for surface or pipe stand mounting.

2.4.2.3.2 Enclosure shall be NEMA 4X (1P65).

2.4.2.3.3 A/C power will be as specified in Section 13300.

2424  Accessories/ Required:

2.4.2.4.1 Keypad where required for transmitter configuration.

2.4.2.5 Manufacturer(s):

2.42.5.1 ABB Instruments MagMaster.

2.4.2.5.2 Krohne Optiflux.

2.42.5.3 Siemens MAGFLO MAG 5000/6000.

2.4.2.5.4 Rosemount Series 8712.
Loop # - ISA tag Equipment Range

 RW-01 FIT Recovery Well No. 1 Flow 0-30 gpm
RW-02 FIT Recovery Well No. 2 Flow 0-30gpm
RW-03 FIT Recovery Well No. 3 Flow 0-30gpm
RW-04 FIT Recovery Well No. 4 Flow 0-30 gpm
RW-05 FIT Recovery Well No. 5 Flow 0-30 gpm
RW-06 FIT Recovery Well No. 6 Flow 0-150 gpm
RW-07 FIT Recovery Well No. 7 Flow 0-150 gpm
RW-08 FIT Recovery Well No. 8 Flow 0- 150 gpm

2.5 SUBMERSIBLE LEVEL PROBES

2.5.1 Type

2.5.1.1  Submersible, hydrostatic pressure type level transmitter.

252 Function/Performance

2.5.2.1 Range: Range selected shall be the manufacturer’s standard range closest to the span to be

measured.

2,522 Temperature Compensation: Temperature compensated over a range of 0 to 50 degrees C.

2.5.23 Accuracy: +/- 0.25 percent of range.

2.5.2.4  Over Pressure: Transducer shall be protected for over pressure of 1.5 times the span.

2525

Output: 4-20 mA proportional to the calibrated span.

GRVY_SEC_13300.doc
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253 Physical

2.5.3.1 The sensor shall be a non-vented, absolute pressure transducer
2.5.3.2  The transmitter assembly shall be 316 stainless steel.

2.5.3.3  Sensor shall .t.>e suspended by cable.

2.5.3.4  Sensor shall be suspended with a tension-relieving mounting clamp from a four-inch (100 mm)
flange. Clamp and flange shall be 316 stainless steel.

2.5.3.5  Sensor shall be submersible (IP68), and shall be CSA approved or CENELEC (EEXx ia IIC T4)
certified intrinsically safe when intrinsically safe barriers are provided for the instrument loop.

2.53.6 24 VDC loop powered.
254 Accessories Required

2.5.4.1 Sufficient manufacturer’s cable for installation of the sensor as indicated on the Drawings.
Cable shall be non-vented and reinforced to support the weight of the transducer and cable.

2.5.4.2 Cable clamp for suspending instrument provided by instrument supplier.
2.5.4.3  Any fittings required for pressure calibration of the instrument.

2.5.5 Manufacturer(s)

2.5.5.1  Instrumentation Northwest Model PS-9800.

2.5.5.2  OrEqual.

_ Depth to
Loop# ISA Tag Equipment Transducer Range Signal
IW-02 LIT Injection Well No. 2 Level 130 ft 0— 100 PSI 4-20
2.6 APPLICATION ENGINEERING (PROGRAMMING)

2.6.1 The speed of the well pumps is currently controlled by PLC level control PID logic. The speed
control of the well pumps shall be converted to a flow control PID controller. This includes modification
to the PLC logic and any necessary HMI screen modifications. Modifications to the PLC logic at a
minimum shall include changing the PID from level control to flow control, rescaling parameters as
necessary and field tuning the PID controller parameters. Modifications to the HMI screens shall at a
minimum include relabeling controller parameters/inputs/outputs, display and pop-up names, and adding
any new parameters for control and monitoring,. '

262 Following the installation of the magnetic flow meters and the PLC flow control PID logic, the

Contractor shall be responsible for a 14 day test to confirm proper operation and tuning of the flow
control logic. '
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PART 3 - EXECUTION

3.1 GENERAL INSTALLATION

3.1.1 Instrumentation and accessory equipment shall be installed in accordance with the
manufacturer's instructions. The locations of equipment, transmitters, alarms and similar devices
indicated are approximate only. Exact locations of all devices shall be as approved by the COR and/or PO
during construction. Obtain in the field, all information relevant to the placing of process control
equipment and in case of any interference with other work, proceed as directed by the Contractor and
furnish all labor and materials necessary to complete the work in an approved manner at no additional
cost to the Owner.

3.12 The P&IDs and Drawings indicate the intent and not the precise nature of the interconnection
between the individual instruments. Where indicated on the P&IDs or Drawings as not requiring
installation, provide the instruments suitably packaged for storage.

3.13 All equipment used in areas designated as hazardous shall be designed for the Class, Group and
Division as required for the locations as shown on the Drawings and specified in Division 16. All work
shall be in strict accordance with codes and local rulings.

3.14 Unless specifically indicated, direct reading or electrical transmitting instrumentation shalil not
be mounted on process piping. Instrumentation shall be mounted on instrument racks or stands. All
instrumentation connections shall be provided with shutoff and drain valves. For differential pressure

‘transmitters, S-valve manifolds for calibration, testing and blow down service shall also be provided. For

chemical or corrosive fluids, diaphragm seals with flushing connections shall be provided.

3.1.5 Brackets and hangers required for mounting of equipment shall be provided. They shall be
installed as shown and not interfere with any other equipment. '

3.1.6 The shield on each process instrumentation cable shall be continuous from source to destination
and be grounded at only one ground point for each shield.

3.1.7 Loop Tuning - All electronic control stations incorporating PID controllers shall be tuned
following device installation but prior to commencement of the field tests.

3.1.7.1  Optimal loop tuning shall be achieved either by auto-tuning software or manually by trial and
error, Ziegler-Nichols step-response method, or other documented process tuning method. Assigning
common PID factors for identical loops following field tuning of a single typical loop is acceptable.
However, tuning documentation shall be submitted for each loop individually as specified in Part 1 of
these Specifications.

3.1.7.2  Determine and configure optimal tuning parameters to assure stable, steady state operation of
final control elements running under the control of field mounted, dedicated PID controllers or software
based PID controllers residing as part of the programmable logic controller system. Each control loop that
includes anti-reset windup features shall be adjusted to provide optimum response following startup from
an integral action saturation condition.

3.1.7.3  Tune all PID control loops to eliminate excessive oscillating final control elements. Loop

parameters shall be adjusted to achieve 1/4 amplitude damping or better. In addition, loop steady state
shall be achieved at least as fast as the loop response time associated with critical damping.
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3.1.7.4  Loop performance and stability shall be verified in the field following tuning by step changes to
setpoint. Submit loop tuning methodology and verification as part of the final system documentation as
specified in Part 1.

3.1.7.5 For cascade loops, tune both sets of controllers so that the cascade loop achieves the loop

tuning characteristics specified herein.

END OF SECTION
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SECTION 15055
PROCESS PIPING, VALVES AND APPURTENANCES
PART | - GENERAL -
1.1 SCOPE OF WORK
The Contractor shall provide all necessary labor, supervision, materials, equipment, tools, manuals, plans,
permits, and services required to design, furnish, install, test, operate, and maintain process piping, valves,
and appurtenances for a complete and operational groundwater recovery and treatment system.

1.2 RELATED WORK

1.2.1 Magnetic flow meters are detailed in SECTION 13300 — INSTRUMENTATION AND
CONTROLS GENERAL PROVISIONS.

1.2.2  Heat tracing for freeze protection of pipes is detailed in SECTION 16859 — ELECTRICAL HEAT
TRACE SYSTEM.

1.3 SUBMITTALS '
The Contractor shall submit the following in accordance with the Performance Work Statement. The general
submittals for piping and piping systems are listed below.

1.3.1 Shop Drawings

1.3.1.1  Schedules of all pipe, fittings, meters, special éastings, couplings, expansion joints, and other
appurtenances.

1.3.2 Product Data
1.3.2.1  Product brochures and technical data on pipe, valves, fittings, and appurtenances.

1.3.2.2  Catalog cut sheets, brochures, and technical data for differential pressure gauge, air tubing, and
fittings.

1.3.2.3  Catalog cuts of joints, couplings, harnesses, expansion joints, gaskets, fasteners, and other
accessories.

1.3.2.4  Brochures and technical data on pipe and fitting insulation and jacketing and proposed method for
application. '

133 Statements of Satisfactory Installation and Thrust Restraint Methods.

1.34 Equipment samples as appropriate.

1.3.5 Design data and assumptions.

1.3.6 Certified Shop Tests

1.3.6.1  Test results or manufacturer certiﬁcétion showing compliance with appropriate standards.
1.3.7 Results of performed testing completed in accordance with Paragraph 3.8 herein.

1.3.8 Welder’s Certification
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1.3.8.1  Certificates for all welders and pipe fitters performing work in accordance with American Society
of Mechanical Engineers (ASME) B31.

1.3.9 Manufacturer’s Certification
Certification that materials meet or exceed minimum requirements as specified and other certificates as

required.

1.3.10  Equipment/System Warranty

1.3.11 All deviations from this Section shall be delineated in the submittals.

1.3.12  All submittals shall be sealed, signed, and dated by a professional engineer registered in the State

of Nebraska.
1.4 REFERENCES
1.4.1 The publications listed below form a part of this specification to the extent referenced. The

publications are referred to in the text by basic designation only. Where reference is made to one of
following references, the revision in effect at the time of bid opening shall apply.

ASME B16.5

ASME B31

ASTM B75-02
ASTM D1784

ASTM D1785
ASTM D2464
ASTM D2467
ASTM D2564

ASTM D2855

ASTM D3261

ASTM D3350
ASTM F656
ASTM F2620

ASTM F714

GRVY_SEC_15055.doc

American Society of Mechanical Engineers (ASME)

Pipe Flanges and Flanged Fittings
Standards for Pressure Piping

ASTM International (ASTM)

Standard Specification for Seamless Copper Tube

Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl
Chloride) (CPVC) Compounds

Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120
Threaded Poly v inyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80
Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 80

Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping Systems

Making Solvent-Cemented Joints with Poly (Vinyl Chloride) (PVC) Pipe and
Fittings

Butt Heat Fusion Polyethylene (PE) Plastic Fittings for Polyethylene (PE) Plastic
Pipe and Tubing

Polyethylene Plastics Pipe and Fittings Materials

Primers for Use in Solvent Cement Joints of Poly (Vinyl Chloride) (PVC) Plastic
Pipe and Fittings
Standard Practice for Heat Fusion Joining of Polyethylene Pipe and Fittings

Standard Specification for Polyethylene (PE) Plastic Plpe (SDR-PR) Based on
Outside Diameter
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American Water Works Association (AWWA)

AWWA M23 "~ Manual: PVC Pipe - Design and Installation

National Fire Protection Association (NFPA)
Fire Protection Guide to Hazardous Materials
1.5 QUALITY ASSURANCE

1.5.1 All materials shall be new and unused. All materials are intended to be products of proven ability
for use in controlling the flow of water under pressure.

1.5.2 The Contractor shall install piping, valves, and appurtenances in accordance with applicable
AWWA and NSF standards and to meet requirements of local codes.

1.53 The Contractor shall provide manufacturer’s certification that materials meet or exceed minimum
requirements as specified. Reference to standards such as ASTM and ANSI shall apply to those versions in
effect at the time of bid opening.

154 “The Contractor shall coordinate dimensions and drilling of flanges with flanges for valves, pumps,
and other equipment to be installed in piping systems. Bolt holes in flanges shall straddle vertical centerline.

1.5.5 The Contractor shall reject materials contaminated with gasoline, lubricating oil, liquid or gaseous
fuel, aromatic compounds, paint solvent, paint thinner, and acid solder.

1.5.6 Pipe-joint compound, for pipe carrying flammable or toxic gas, must bear approval of UL or FM.

1.5.7 All pipe and fittings shall be furnished by a single manufacturer who is experienced in the
manufacture of the items to be furnished. The pipe and fittings shall be designed, constructed, and installed
in accordance with the best practices and methods and shall be suitable for the intended service.

[.5.8 The Contractor shall be responsible for the verification of existing piping and penetrations. Prior
to ordering materials, the Contractor shall expose all existing pipes that are to be connected to new pipelines.
The Contractor shall verify the size, material, joint types, elevation, horizontal location, and pipe service of
existing pipes, and inspect size and location of structure penetrations to verify adequacy of wall sleeves and
other openings before installing connecting pipes.

1.5.9 After becoming familiar with all details of the work, the Contractor shall verify all dimensions in
the field and shall advise the Contracting Officer’s Representative (COR) and/or Project Officer (PO) of any
discrepancy before performing the work.

1.6 DESCRIPTION OF SYSTEM

1.6.1 The system shall include all piping, valves, and appurtenances for the connection of the existing
recovery wells to the existing groundwater treatment system as shown on the Contract Drawings and
specified herein. Manifold piping for wells RW-01 thru RW-08 will be replaced to the extent shown on the
contract drawings and as specified herein. Process instrumentation for the treatment system shall be part of
the completed system and installed as shown in the contract drawings and specified in SECTION 13300 —
INSTRUMENTATION AND CONTROLS GENERAL PROVISIONS. The freeze protection system will
be replaced within the treatment room and in recovery well vaults for wells RW-01, RW-02, RW-03, RW-
04, RW-07 and RW-08. The freeze protection system shall include heat tracing as specified in SECTION
16859 — ELECTRICAL HEAT TRACE SYSTEM, and shall include thermal insulation and PVC protective
Jjacketing for all liquid conveying pipes. The differential pressure gauge for the existing packed column air
stripper shall be replaced as part of the work. :
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1.7 DELIVERY, STORAGE, AND HANDLING

1.7.1 During loading, transportation, and unloading, take care to prevent damage to equipment.

1.7.2 The Contractor shall carefully load and unload each piece of equipment under control at all times.
Skids or blocks shall be placed under equipment as necessary.

1.7.3 Piping, fittings, valves, and appurtenances shall be stored and handled in accordance with the
manufacturer’s recommendations. The storage facility shall be classified and marked in accordance with
NFPA Fire Protection Guide to Hazardous Materials.

1.74 Piping, fittings, valves, and appurtenances shall be handled so as to ensure delivery to the
installation position in sound, undamaged condition. Particular care shall be taken not to injure the pipe
coating or lining.

PART 2 - PRODUCTS

2.1 HIGH DENSITY POLYETHYLENE - HDPE

2.1.1 High Density Polyethylene (HDPE) pipe shall comply with AWWA C906. All polyethylene pipe
shall meet the requirements of ASTM F714.

2.12 Pipe shall be manufactured from HDPE base resin conforming to ASTM D3350 with a cell
classification of 345464C and manufactured in accordance with ASTMF714

213 The pipe shall have a minimum hydrostatic design stress of 630 pounds per square inch (psi) at 73
degrees Fahrenheit (F) and be suitable for field cutting and heat fusion joining. Pipe shall be SDR 11 unless
otherwise shown. '

2.14 Fittings shall be the butt type for heat fusion joints conforming to ASTM D3261.
2.1.5 Heat fused joints shall be pressure rated the same as the corresponding pipe.

2.1.6 Flanges shall be one-piece solid design and compatible with ANSI B 16.5 Class 150 metal
flanges. Flange gaskets shall be manufactured from ethylene propylene diene monomer (EPDM) or Viton.
Flange bolts and nuts shall be grade 304 stainless steel.

2.1.7 Fittings shall be manufactured from the same HDPE base resin, conforming to ASTM D3350 with
a cell classification of 345464C as is used to produce the pipe to which the fittings are to be joined.

2.1.8 All HDPE pipe and fittings shall be made from the same resin and by the same manufacturer to
assure compatibility of the piping system components. :

22 POLYVINYL CHLORIDE - PVC SCHEDULE 80

22.1 Polyvinyl chloride (PVC), ASTM D1784, minimum cell classification 12545-C, pipe shall be
Schedule 80 conforming to ASTM D1785. Pipe shall be specially formulated with sufficient UV screeners to
provide for long-term outdoor exposure with no deleterious effects.

222 The piping system shall be joined by socket-weld connections except where connecting to unions,
valves, and equipment with threaded connections that may require future disassembly.

223 Connections at those points shall be threaded and back-welded. Tubing connections shall use
compression fittings.
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224 Fitting components that use socket-type solvent welded connections shall have socket diameters,

lengths, and wall thickness as required by ASTM D2467. Components using taper pipe thread connections
shall have thread lengths, diameters, and configurations in conformance with ASTMVD2464.

225 Fittings shall be industrial, heavy duty, hub style.

226 Pipe fittings shall be manufactured from a PVC compound that meets the requirements of Cell
Classification 12454-B polyvinyl chloride as outlined in ASTM D1784. PVC shall be gray in color. Fittings
shall be specially formulated with sufficient UV screeners to provide for long-term outdoor exposure with no
deleterious effects.

227 Flanges shall be one piece solid design or two-part van stone type that use the tapered, serrated
face and full face gasket technique for joining and are compatible with ANSI B 16.5 Class 150 metal
flanges. All flange nuts, bolts, and washers shall be grade 304 stainless steel.

228 Unions shall be O-ring seal type having interchangeable components with flange connection or
true union valves for maximum system versatility.

229 Unions intended for joining dissimilar materials shall be the transition type, which use
components of the two dissimilar materials, joined with an O-ring to absorb the thermal expansion
coefficient differential.

2.2.10  Fittings and pipe shall be clearly marked with the manufacturer’s name and trademark, material,

- ASTM number or alternate symbol indicating compliance with applicable standards,

2.2.11  Socket fittings shall be pressure rated the same as the corresponding size pipe prescribed by
ASTM D1785: Threaded fittings shall be pressure rated at 50 percent of the rating for socket fittings.

2.2.12  Valves, unions, and flanges shall be pressure rated at 150 psi for water service at 73 degrees
Fahrenheit (F), non-shock, and have a minimum burst requirement of 3.3 times the rated pressure.

2.2.13  Solvent cement: Industrial heavy bodies solvent cement having a viscosity rating of 1,600
centipoise (cps) (minimum) and of same relative color as the materials to be joined shall be used for
Schedule 80 connections 6-inch size and smaller. For sizes larger than 6 inches, an extra heavy-duty solvent
cement having a viscosity rating of 15,000 cps (minimum) shall be used. The solvent cement used shall be of
type that uses tetrahydrofuran (THF) as the primary solvent and is in conformance with the requirements of
ASTM D2564.

2.2.14  Primer: The primer shall be an organic solvent such as THF and be capable of dissolving at least 10
percent by weight of PVC resign within 60 minutes at 73 degrees F. Primer shall be tinted purple for
traceability. Primer shall be in conformance with the requirements of ASTM F656.

2.3 VALVES AND APPURTENANCES
231 General

23.1.1  The size of the valve, working pressure, manufacturer’s name, initials, or trademark shall be on
the body of each valve. Connections shall be suitable for the type of pipe they are installed on. -

232 Ball Valves

2.3.2.1 Ball valves shall be PVC Type I with body material in accordance with ASTM D1784, minimum
cell classification 12545-C and shall be pressure rated at 150 psi for water service at 73 degrees F. Valves
shall be True Union style ball valves with Buttress threaded union nuts and either flanged or socket style
connections. Shall be as manufactured by Spears Manufacturing Co, or equal.
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23.22 The design of the valve shall be such that it provides a double seat polypropylene handle suitable
for seating in both directions. In order to determine the position of the ball within the valve (closed) there
shall be an easily-visible, permanent indicator located conspicuously on the valve..

2.3.2.3  Flanges shall be one piece solid design with serrated face and full face gasket technique for joining
and compatible with ANSI B 16.5 Class 150 metal flanges and shall be pressure rated at 150 psi for water
service at 73 degrees F. All flange nuts, bolts, and washers shall be grade 304 stainless steel.

2.3.3 Check Valves

23.3.1  Check valves shall be suitable for the minimum pressure of not less than 150 psi for water service |

at 73 degrees F and shall be flanged swing check type as manufactured by Spears Manufacturing Co., or
equal. Valves shall open to permit flow when inlet pressure is greater than the discharge pressure and shall
close tightly to prevent return flow when discharge pressure exceeds inlet pressure.

2.3.3.2  Check valves shall be constructed from PVC Type I, ASTM D 1784 Cell Classification 12454.
All check valve components shall be replaceable. All check valves shall have top entry access with O-ring
sealed drain plug for servicing the valve in-line. All valves shall show external directional arrow.

2.3.3.3  Flanges shall be one piece solid design with serrated face and full face gasket technique for
joining and compatible with ANSI B 16.5 Class 150 metal flanges and shall be pressure rated at 150 psi for
water service at 73 degrees F. All flange nuts, bolts, and washers shall be grade 304 stainless steel.

234 Lab Type Sample Ball Valves

2.3.4.1 Lab type sample ball valves shall be a model 1529-002 lab ball valve by Spears Manufacturing, or

" equal. Shall be of PVC Type I, ASTM D 1784 Cell Classification 12454 and be pressure rated-for 150 psi

water at 73 degrees F. All lab type valves shall have double stop Polypropylene handle, male threaded end
connection, 4" laboratory tubing end connection, and EPDM O-rings.

2.4 PACKED COLUMN AIR STRIPPER DIFFERENTIAL PRESSURE GAUGE

24.1 Differential pressure gauge shall be a model Magnehelic 2010, by Dwyer Instruments, Inc., or
equal. Gauge shall be scaled for differential pressures between 0 inches and 10 inches of water column.
Gauge case shall be constructed of die-cast aluminum. Gauge shall be provided with NPT threaded
connections for high and low pressure and suitable for air service within the specified pressure range.

242 Air tubing shall be %4 Type L copper tubing in accordance with ASTM B75-02. Connections
shall be made using brass NPT compression fittings with gaskets and appurtenances to provide an air-tight
system connecting the air stripper tower and the differential pressure gauge. Clasps and fasteners to secure
the copper tubing shall be copper clad, bronze, or approved non-metallic materials.

243 Support stand for differential pressure gauge shall be constructed of galvanized C-channel strut.
Shall be affixed to the floor with epoxy and 3/8” 304 stainless steel allthread, bolts, and washers through a
compatible galvanized baseplate for channel strut.

244 Bonding epoxy for any anchoring bolts and stainless steel allthread into the floor shall utilize HIT-
RE 500-SD Epoxy Adhesive as manufactured by Hilti, or equal.

2.5 PIPE INSULATION AND FREEZE PROTECTION

2.5.1 Heat tracing, thermal insulation, and protective jacketing shall be provided for all liquid conveying
pipes in the treatment room and in recovery well vaults for wells RW-01, RW-02, RW-03, RW-04, RW-07
and RW-08. This includes piping and appurtenances for the sump pump piping, proposed treatment
manifold, and the existing influent and discharge piping for the air stripper in the treatment room.
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252 PVC jacketing for thermal pipe insulation shall be a minimum of 0.016 inch thickness. Fitting
covers shall be preformed one-piece PVC covers. Jacketing system shall be Zeston 2000 as manufactured by
Johns Manville Corp., or equal. Adhesives, coatings and vapor barrier materials shall be compatible with
the insulation as recommended by the insulation manufacturer and the jacketing system must provide a
closely fitting, water and dust resistant protective barrier along all seams. '

253 Pipe Insulation shall be INS Closed Cell Elastomeric Thermal Insulation as provided by Brisk
Heat, or equal. Shall be % thick closed-cell lightweight EPDM based elastomeric material. Insulation shall
be sized to allow for the heat tracing line without deforming the insulation. Insulation material must
provide a minimum R value of 3 and be suitable for use in conditions from -20 degrees F thru 150 degrees F.
Insulation selected must be compatible with PVC jacketing and fitting covers selected.

254 Heat trace tape shall be provided for freeze protection of liquid conveying pipes in the treatment
room and in recovery wells as specified. Heat tracing shall be in accordance with SECTION 16859 —
ELECTRICAL HEAT TRACE SYSTEM. It shall be suitable for use with the type and size of pipe noted
and complete with thermostat. It shall be suitable for maintaining the temperature of the pipe at
approximately 40 degrees F when outside temperature is at -20 degrees F.

2.6 PROCESS PIPE STANDS AND STRUCTURAL SUPPORTS

2.6.1 . Galvanized steel C-channel framing members shall be utilized for modifications to the existing
pipe support system in the treatment room. The support frame shall be affixed to the floor with epoxy and
3/8” 304 stainless steel allthread, bolts, and washers through a compatible galvanized baseplate for
attachment to channel strut. '

2.6.2 Bonding epoxy for any anchoring bolts and allthread into the floor shall utilize HIT-RE 500-SD
Epoxy Adhesive as manufactured by Hilti, or equal.

2.7 FLOW METERS
2.7.1 Magnetic flow meters shall be provided for the treatment system in the locations indicated on the

drawings and meet the requirements of SECTION 13300 — INSTRUMENTATION AND CONTROLS
GENERAL PROVISIONS.
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PART 3 — EXECUTION
3.1 GENERAL

3.1.1 All dirt, scale, weld splatter, water, and other foreign matter shall be removed from the inside and
outside of all pipe and sub-assemblies prior to installing.

3.12 All pipe joints and connections to equipment shall be made in such a manner as to produce a
minimum of strain at the joint. Valves shall be supported to avoid placing loads on connecting piping until
pipe supports are completed.

3.13 Cutting of pipe shall be done in a neat and workmanlike manner without damage to the pipe.
Unless otherwise recommended by the manufacturer and authorized by the COR and/or PO, cutting shall be
done with an approved type mechanical cutter. Wheel cutter shall be used when practicable.

32 PIPING INSTALLATION REQUIREMENTS

3.2.1 All work shall be accomplished using recognized methods and procedures of pipe fabrication and

in accordance with the latest revision of applicable ANSI Standards ASME Codes, AWWA standards, and
Pipe Fabrication Institute Standards.

322 Piping shall be installed in a neat manner with lines straight and parallel or at right angles to walls

or column lines and with risers plumb. When work is not in progress, open ends of pipe, fittings, and valves
shall be securely closed so that no deleterious substances will enter the pipes or fittings. Pipe ends left for
future connections shall be valved, plugged, or capped, and anchored.

323 The full length of pipe shall be used except where cut lengths are necessary. The Contractor shall

not spring or deform piping to make up joints.

324 Pipe shall be cut square, not upset, undersize, or out of round. Ends shall be cafefully reamed and
cleaned before being installed.

325 All piping interiors shall be thoroughly cleaned after installation and kept clean by approved
temporary closures on all openings until the system is put in service. Closures should be suitable to
withstand the hydrostatic test.

326 End caps on pre-cleaned pipe shall not be removed until immediately before assembly. All open
ends shall be capped immediately after completion of installation.

327 The installation of plastic pipe shall be strictly in accordance with the manufacturer’s technical
data and printed instructions.

328 Joint deflections and maximum offset in alignment between adjacent pipe joints shall be as
recommended by the manufacturer and approved by the COR and/or PO, but shall not exceed 5 degrees.

329 Where connections are made between new work and existing mains, the connections shall be
made by using specials and fittings to suit the actual conditions. When made under pressure, these
connections shall be installed using standard methods as approved by the COR and/or PO.

33 HDPE PIPE

33.1 Joints for HDPE pipe shall be butt heat fusion. Butt heat fusion joints shall be made in accordance
with the requirements of ASTM F2620. All heat fusion joints shall be done by a factory qualified joining
technician as designated by the pipe manufacturer with a minimum of three years experience for the fusion
equipment to be used.
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332 Flanged HDPE connections shall be made up at the lowest expected operating temperature, and
then the entire piping system shall be brought up to the maximum operating temperature for final
installation. (Note: Packing the flanges in ice may be necessary to achieve the proper installation
temperature).

34 PVC SCHEDULE 80 PIPE
3.4.1 PVC pipe shall be installed as specified herein and in accordance with AWWA M23.

342 Threaded connections shall be joined in accordance with the manufacturer’s printed
recommendations. Pure TFE tape or pure TFE paste shall be used as a thread lubricant. No other compounds
shall be used.

343 Pipe less than 4 inches in diameter: Threaded joints shall be made by wrapping the male threads in
accordance with Paragraph 3.4.2, then threading the joining members together. The joint shall be tightened
using strap wrenches to prevent damage to the pipe and/or fitting. To avoid excessive torque, joints shall be
tightened no more than one thread past hand-tight. Preformed rubber-ring gaskets for elastomeric-gasket
joints shall be made in accordance with ASTM F477. Couplings shall be provided with stops or centering
rings to assure that the coupling is centered on the joint. Solvent cement joints shall use sockets conforming
to ASTM D2467. The solvent cement used shall meet the requirements of Paragraph 2.2.13; the joint
assembly shall be made in accordance with ASTM D2855 and the manufacturer’s spe01ﬁc
recommendations.

3.5 THERMAL PIPE INSULATION

3.5.1 Preformed sectional insulation and jacketing shall be used where possible. The use of blanket
insulation will be limited to fittings that cannot be insulated with sectional insulation. All joints on
preformed and fabricated insulation shall be accurately fitted to eliminate voids. Voids shall be eliminated
by refitting or replacing the insulation. End joints shall be firmly butted to adjoining sections of
insulation.

3.52 Joints shall be located to prevent the entrance of water. Breaks in jacketing caused by vertical
connections or instruments shall be protected by hoods or cones. Where there are breaks in the jacket,
plastic moisture barriers shall be provided under the jacketing to protect the insulation. Insulation and
jacketing of the valve shall be removable to allow servicing of the valve.

353 PVC plastic jacketing shall have its joints staggered from those of the insulation. Joints
between jacketing and insulation shall be a minimum of 3-inches. PVC plastic jacketing shall have a
minimum 3-inches of overlap on longitudinal joints and end joints. Longitudinal joints in horizontal
piping shall have the outer lap of the joint pointed down to shed water. The end of the outer lap shall be
located at the 5 or 7 o'clock positions.

3.54 Thermal insulation shall be installed in a manner that provides sufficient space around ball valve
operators, sample valves, and the pressure/flow instrumentation devices to fully access and operate the
appurtenances without removal of the insulation. Where insulation is terminated to accommodate operator
access to appurtenances the heat tracing shall continue.

355 PVC insulation jacketing shall be provided as a barrier in all locations receiving thermal
insulation. All penetrations through the jacketing barrier for pipe supports, instruments, test ports, and
flanges shall be sealed to provide a complete protective barrier and conceal underlying insulation. The use
of staples or other fasteners that penetrate the vapor barrier is not permitted.

3.5.6 Do not apply insulation prior to testing and acceptance of piping and/or equipment. Insulation
shall not be applied to damp or frosty surface. Clean dust, dirt, grease and moisture from surfaces of pipe
and ducts before applying insulation or insulation adhesives.
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3.5.7 Insulation, adhesives, coatings and vapor barrier materials shall be applied in accordance with

manufacturers recommendations. Do not apply these materials when ambient temperature is above or
below the maximum and minimum ambient temperature respectively, specified as limits by the
manufacturer. '

3.5.8 Where piping is provided with electric heat tracing the insulation shall not be installed until the
heat tracing has been tested and accepted. Insulation shall be sized to allow for the heat tracing line
without deforming the insulation.

3.5.9 Bridge flanges and unions with block or sectional insulation wired in place. Wire shall be black -

steel, annealed. Stop the pipe insulation a sufficient distance to allow removal of flange bolts without
disturbing the pipe insulation and extend the block, at least 2-inches over the adjacent pipe insulation.

Flange covers shall be designed for removal without damaging the pipe insulation. Fill voids with blanket .

insulation.
3.6 PROCESS PIPING SUPPORTS

3.6.1 Contractor shall modify the existing steel c-channel frame to provide structural support of the
process piping in the treatment room. Additional support members shall be of similar materials as the
existing support system. Frame shall be designed to transfer the weight of the piping system to the floor and
shall provide a support system which prevents movement of the piping during process operation including
startup and shutdown of the well pumps.

362 Concrete drilling and setting of anchor bolts using approved epoxy shall be completed in
accordance with the epoxy manufacturer’s recommendations for installation. All nuts, allthread, bolts and
washers shall be type 304 stainless steel.

3.7 DIFFERENTIAL PRESSURE GAUGE AND APPURTENANCES

3.7.1 Install brass compression fittings, gaskets, and copper tubing to reconnect the differential pressure
system for the air stripper in a manner which provides an airtight connection between the packed column air
stripper and the differential pressure gauge.

3.7.2 Copper differential air pressure tubing shall be installed in a manner which prevents pinching or
restriction of the tube and shall be fastened to the air stripper influent pipe by compatible copper clad or
brass fasteners no greater than 6 ft apart.

3.73 Contractor shall provide a galvanized steel c-channel support stand for mounting the differential
pressure gauge adjacent to the packed column air stripper. Gauge shall be mounted 24 inches above the floor
and shall be mounted in the vertical position. Concrete drilling and setting of anchor bolts using approved
epoxy shall be completed in accordance with the epoxy manufacturer’s recommendations for installation. All
nuts, allthread, bolts and washers shall be type 304 stainless steel.

3.8 TESTING

3.8.1 General

3.8.1.1  The Contractor shall conduct pressure and hydrostatic testing on all types of installed pipe.
Testing shall be performed as specified below. The Contractor shall furnish all labor, testing plugs or caps,
pressure pumps, pipe connections, gauges, and all other equipment required. All testing shall be performed

in the presence of the COR and/or PO.

3.8.1.2  The Contractor shall repair faulty joints or remove defective pipe and fittings and replace as

approved by the COR and/or PO. After repairs are made, the Contractor shall retest the affected areas of the

system.
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3.8.2 Field Testing for Piping Systems

3.82.1  All pipelines shall remain undisturbed for the minimum curing or cooling time (if applicable)
specified for each type of pipe material but no less than 8 hours to develop full curing and complete strength
at all joints. All pipe systems shall be flushed clean and then subjected to a hydrostatic pressure test for 4
hours at a test pressure and temperature specified below. Testing procedures shall be as specified below.

3.8.2.2  Hydrostatic test shall be conducted using water at 100 psi and at ambient temperatures.

3.8.2.3  Upon approval by the COR and/or PO, segments of the piping system can be tested individually,
rather than the entire system all at once. The test shall be performed by slowly filling the piping system,
expelling entrapped air from all high points. The fill rate shall be controlled so that the fluid velocity within
the pipe system is less than 2 feet per second. Upon completion of the filling process develop the system
pressure in such a manner so as to not create shock, surge, or water hammer in the pipe system. The test
duration time limit shall not begin until the full pressure specified above has been reached. The system shall
maintain pressure without losing 5 psi or more from the specified value for the pressure. These tolerances
shall be held for the entire duration of the test. Upon completion of the test, the pressure shall be slowly
removed by opening a valve or other pressure-relieving device at a location remote to the location of the
pressure monitoring equipment and the pipe be flushed clean of any debris that may have entered the pipe
during installation or testing. The system shall not be connected to the treatment process prior to flushing.

3.8.2.4  The pressure test shall be monitored by a recording type pressure gauge. The entire test process
shall be recorded, including the initial pressurization of the piping system. The record shall be continuous
through the system test and shall show the final de-pressurization of the pipe system.

3.82.5  All visible leaks detected during the pressure test shall be repaired'and the pressure test rerun. A
successful test shall be a test in which no visible leaks are detected and the pipe system pressure can be
maintained without losing 5 psi or more from the stabilized test pressure.

3.8.2.6  Prior to testing, the pipelines shall be supported in an approved manner to prevent movement
during the tests.

39 CLEANUP

3.9.1 Upon completion of the installation of water lines and appurtenances, all debris and surplus
materials resulting from the work shall be removed.

END OF SECTION
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SECTION 16000
ELECTRICAL - GENERAL PROVISI_ONS
PART 1 - GENERAL
1.1 SCOPE OF WORK
1.1.1 Furnish all labor, materials and equipment required and install complete and make operational,
electrical and process instrumentation systems at the Garvey Elevators Facility as shown on the_ Drawings

and as specified herein.

1.1.2 The work shall include furnishing, installing and testing the equipment and materials detailed in
the following Sections: :

Section No  Title

16000 - - ELECTRICAL - GENERAL PROVISIONS

16110 - RACEWAYS, BOXES, FITTINGS AND SUPPORTS
16120 - WIRES AND CABLES (600 VOLT MAXIMUM)
16141 - WIRING DEVICES

16191 - MISCELLANEOUS EQUIPMENT

16471 - PANELBOARD MODIFICATIONS

16859- ~  ELECTRICAL HEAT TRACING

1.1.3 The work shall include the following:

1.1.3.1  Provide conduit, wire and field connections for all motors, motor controll_ers, control devices,
control panels and electrical equipment furnished under Divisions 13 and 15.

1.1.3.2  Provide conduit, wiring and terminations for all field-mounted instruments furnished and
mounted under other Divisions, including process instrumentation primary elements, transmitters, local
indicators and control panels. Lightning and surge protection equipment wiring at process instrumentation
transmitters. Install vendor furnished cables specified under other Divisions.

1.1.3.3  Provide modifications to existing control systems including installation of auxiliary motor
starter contacts, relays, switches, as required to provide the control functions or inputs as shown on the
Drawings. Verify all existing wiring and connections for correctness. Trace the circuits in the field and
develop the wiring diagrams necessary for completion of the work. Document all changes made to the
wiring diagrams and return a marked-up set of Record Drawings to the Owner after the work is complete.

1.1.3.4 Coordinate the sequence of demolition with the sequence of construction to maintain plant
operation. Remove and demolish equipment and materials in such a sequence that the existing and
proposed plant will function properly with no disruption of treatment.

1.1.3.5 Provide modifications to existing panelboards, including the furnishing and installing of circuit

breakers or disconnection of circuits as required to provide power to new and existing equipment to
maintain the plant in operation.
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1.1.3.6  Perform testing of the electrical equipment in accordance with the requirements of the
individual specification sections.

1.1.3.7  Set the electrical protective devices in accordance with NETA standards and in accordance with
the manufacturer’s recommendation. '

1.1.4 Each bidder or their authorized representatives shall, before preparing their proposal, visit all
areas of the existing buildings and structures in which work under this sub-bid is to be performed and
inspect carefully the present installation. The submission of the proposal by this bidder shall be
considered evidence that their representative has visited the buildings and structures and noted the
locations and conditions under which the work will be performed and that he/she takes full responsibility
for a complete knowledge of all factors governing his/her work.

1.1.5 Provide electrical demolition work associated with the removal of equipment from the existing
facilities. The work shall include disconnecting and removing electrical disconnect switches, electrical
wiring and conduit to equipment. Make equipment scheduled for removal free of electrical shock hazard.

1.1.6 Review the electrical underground system and the civil yard piping. Install the electrical
underground system in a manner that avoids conflicts with manholes, catch basins, etc. provided under
other Divisions of the specifications.

1.1.7 Sequencing and Scheduling

1.1.7.1  Coordinate electrical equipment installation with other trades.

1.1.7.2  Arrange for chases, slots and openings in the building structures during the progress of
construction to allow for the electrical installation.

1.1.7.3  Coordinate installing required supporting devices and set sleeves in poured-in-place concrete
and other structural components as they are constructed. -

1.1.7.4  Sequence, coordinate and integrate the installation of electrical materials and equipment for
efficient flow of the work. Coordinate the installation of large equipment requiring position prior to
closing in the building.

1.2 RELATED WORK

1.2.1 Instrlumentation and control equipment is included under Division 13.

1.3 SUBMITTALS

1.3.1 Submit, in accordance with the Performance Work Statement, shop drawings for equipment,

materials and other items furnished under Division 16.
1.3.2 As a minimum all equipment specified in each Section of Division 16 shall be submitted at one

time. As an example all lighting fixtures shall be submitted together, all motor control centers shall be
submitted together, etc. Submittals that do not comply will be returned disapproved.
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1.3.3 Shop drawings shall be submitted for the following equipment:
1.3.3.1 Raceways, Boxes, Fittings and Hangers.
1.3.3.2 Wires and Cables.

1.3.33  Miscellaneous Equipment (as specified in SECTION 16191 — MISCELLANEOUS
EQUIPMENT).

1.3.3.4 Switches, Receptacles and Covers.
1.3.3.5  Grounding Hardware and Connections.
1.3.3.6  Heat Tracing.

1.3.4 The manufacturers name and product designation or catalog numbers shall be submitted for the
following material:

1.3.4.1  Raceways, Boxes, Fittings and Hangers.
1.3.4.2 Wire and Cable.-

1.3.43  Switches, Receptacles and Covers.

1.3.4.4  Ground System Resistance Test Equipment.
13.5 The following shall be submitted for record:
1.3.5.1  Ground System Test Results.

1.3.5.2  Electrical System Test Results.

1.3.6 Mark submittals to clearly identify proposed equipment including accessories, options, and
features and to exclude parts not applicable to the project. When manufacturer’s cut sheets apply to a
product series rather than a specific product, the data specifically applicable to the project shall be
highlighted or clearly indicated by other means. Each submittal piece of literature and each submittal
drawing shall clearly reference the Project Specification and/or Contract Drawing that the submittal is to
cover. General catalogs will not be accepted as cut sheets to fulfill submittal requirements.

1.3.7 Check shop drawings for accuracy prior to submittal. Shop drawings shall be stamped with the
date checked and a statement indicating that the shop drawings conform to this Section and the Drawings.
This statement shall also list all exceptions to this Section and the Drawings. Mark submittals to identify
proposed equipment including accessories, options and features being proposed for approval and exclude
parts not to be used. Shop drawings not so checked and noted shall be returned marked NOT
APPROVED.

1.3.8 The COR and/or PO check shall be for conformance with the design concept of the project and
compliance with this Section and the Drawings. Errors and omissions on approved shop drawings shall
not relieve the Contractor from the responsibility of providing materials and workmanship required by
this Section and the Drawings.
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1.3.9 All dimensions shall be field verified at the job site and coordinated with the work of all other
trades. '

1.3.10  Material shall not be ordered or shipped until the shop drawings have been approved. No
material shall be ordered or shop work started if shop drawings are marked “APPROVED AS NOTED -
CONFIRM," "APPROVED AS NOTED - RESUBMIT" or "NOT APPROVED."

1.3.11 In addition to manufacturer's equipment shop drawings, submit electrical installation working

" drawings containing the following:

1.3.12  Operation and Maintenance Data

1.3.12.1 Submit operations and maintenance data for equipment furnished under this Division. The .
manuals shall be prepared specifically for this installation and shall include catalog data sheets, drawings,
equipment lists, descriptions, parts lists including replacement part numbers, to instruct operating and
maintenance personnel unfamiliar with such equipment.

1.3.12.2 Manuals shall include the following as a minimum:

1.3.12.2.1 A comprehensive index.

1.3.1222 A complete-"As-Built" set of approved shop drawings.

- 1.3.122.3 A complete list of the equipment supplied, including serial numbers, ranges and pertinent

data.
1.3.12.2.4 A table listing of the "as left" settings for all timing relays and alarm and trip setpoints.

1.3.12.2.5  System schematic drawings "As-Built," illustrating all components, piping and electric
connections of the systems supplied under this Section.

1.3.12.2.6  Detailed service, maintenance and operation instructions for each item supplied.

1.3.12.2.7  Special maintenance requirements particular to this system shall be clearly defined, along
with special calibration and test procedures.

1.3.122.8  The operating instructions shall also incorporate a functional description of the entire -
system, with references to the systems schematic drawings and instructions.

1.3.12.2.9  Complete parts list with stock numbers, including spare parts.

1.3.13  Exceptions for Submittals

Exceptions to the Specifications or Drawings shall be clearly defined by the Electrical Subcontractor in a
separate section of each submittal package. The submittal shall contain the reason for the exception, the
exact nature of the exception and the proposed substitution so that a proper evaluation may be made by
the COR and/or PO. The acceptability of any device or methodology submitted as an “or equal” or
“exception” to the Specifications shall be at the sole discretion of the COR and/or PO.
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1.4 REFERENCE STANDARDS

14.1 Electric equipment, materials and installation shall comply with the National Electrical Code

(NEC) and with the latest edition of the following codes and standards:
1.4.1.1 N.ational Electrical Safety Code (NESC)

1.4.1.2 Occupat.ional Safety and Health Administration (OSHA)
1.4.1.3  National Fire Protection Association (NFPA)

1.4.1.4 National Electrical Manufacturers Assqciation (NEMA)
1.4.1.5 American National Standards Institute (ANSI)

1.4.1.6 Insulated Cable Engineers Association (ICEA)

1.4.1.7 The Instrumentation, Systems and Automation Society (ISA)
1.4.1.8  Underwriters Laboratories (UL)

1.4.1.9 Factory Mutual (FM)

'1.4.10.10 International Electrical Testing Association (NETA)

1.4.10.11 International Energy Conservation Code (IECC)

1.4.10.12 The Building Officials and Code Administrators National Building Code (BOCA)
1.4.10.13 American Society for Testing and Materials (ASTM)

1.4.10.14 Institute of Electrical and Electronics Engineers (IEEE)

1.4.10.15 Joint Industrial Council (JIC)

1.4.2 Where reference is made to one of the above standards, the revision in effect at the time of bid
opening shall apply. :

1.5 PRIORITY OF THE CONTRACT DOCUMENTS

“1.5.1 If, during the performance of the work, the Contractor finds a conflict, error or discrepancy

between or among one or more of the Sections or between or among one or more Sections and the
Drawings, furnish the higher performance requirements. The higher performance requirement shall be
considered the equipment, material, device or installation method which represents the most stringent
option, the highest quality or the largest quantity.

1.5.2 In all cases, figured dimensions shall govern over scaled dimensions, but work not dimensioned

shall be as directed by the COR and/or PO and work not particularly shown, identified, sized, or located
shall be the same as similar work that is shown or specified. o
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1.5.3 Detailed Drawings shall govern over general drawings, larger scale Drawings take precedence

over smaller scale Drawings, Change Order Drawings shall govern over Contract Drawings and Contract
Drawings shall govern over Shop Drawings.

1.54 If the issue of priority is due to a conflict or discrepancy between the provisions of the Contract
Documents and any referenced standard, or code of any technical society, organization or association, the
provisions of the Contract Documents will take precedence if they are more stringent or presumptively
cause a higher level of performance. If there is any conflict or discrepancy between standard
specifications, or codes of any technical society, organization or association, or between Laws and
Regulations, the higher performance requirement shall be binding on the Contractor, unless otherwise
directed by the COR and/or PO.

1.5.5 In accordance with the intent of the Contract Documents, the Contractor accepts the fact that
compliance with the priority order specified shall not justify an increase in Contract Price or an extension

in Contract Time nor limit in any way, the Contractor's responsibility to comply with all Laws and
Regulations at all times-

1.6 ENCLOSURE TYPES
1.6.1 Unless otherwise required, electrical enclosures shall be NEMA Types as follows:

1.6.1.1 NEMA 1 in dry, non-process indoor above grade locations (i.e. administration areas,
laboratories, control rooms, storage rooms).

' 1.6.1.2  NEMA 6P in outdoor locations as indicated on the drawings where rating for prolonged

submersion is required.

1.6.1.3 NEMA 4X in "CORROSIVE", "WET" and outdoor locations shown on the Drawings.

1.7 Not Used
1.8 CODES, INSPECTION AND FEES
1.8.1 Equipment, materials and installation shall comply with the requirements of the local authority

having jurisdiction.

1.8.2 Obtain all necessary permits and pay all fees required for permits and inspections.

19 Not Used

1.10 ELECTRICAL SYSTEM TESTING AND SETTINGS

1.10.1  Test and provide settings for systems and equipment furnished under Division 16 in accordance
with the individual equipment sections for additional specific testing requirements. If the testing results
are not within acceptable limits repair or replace all defective work and equipment at no additional cost to

the Owner.

1.10.2  Make adjustments to the systems furnished under Division 16 in accordance with the
equipment manufacturers requirements/recommendations

GRVY_SEC_16000.doc 16000-6



Garvey Elevator Superfund Site, Hastings, Nebraska . Revision 0
OU 1 - Interim Remedial Design September 2011

1.11 ~ INTERPRETATION OF DRAWINGS

1.11.1  Unless specifically stated to the contrary, the Drawings do not show exact locations of conduit
runs. Coordinate the conduit installation with other trades and the actual supplied equipment.

1.11.2  Install each 3 phase circuit in a separate conduit unless otherwise shown on the Drawings.

1.11.3  Conduit shown exposed shall be installed exposed; conduit shown concealed shall be installed
concealed. Unless otherwise indicated install branch circuit conduits exposed in process/ industrial type
spaces and concealed in finished spaces.

1.11.4  Verify the exact locations and mounting heights of lighting fixtures, switches and receptacles
prior to installation.

1.11.5  Except where dimensions are shown, the locations of equipment, fixtures, outlets and similar -
devices shown on the Drawings are approximate only. Exact locations shall be determined by the
Contractor and approved by the COR and/or PO during construction. Obtain information relevant to the
placing of electrical work and in case of any interference with other work, proceed as directed by the
COR and/or PO and furnish all labor and materials necessary to complete the work in an approved
manner.

1.11.6  Circuit layouts are not intended to show the number of fittings, or other installation details.

Furnish all labor and materials to install and place in satisfactory operation all power, lighting and other
electrical systems shown.

1.11.7 . Redesign of electrical or mechanical work, which is required due to the Contractor's use of an
alternate item, arrangement of equipment and/or layout other than specified herein, shall be done by the
Contractor at his’/her own expense. Redesign and detailed plans shall be submitted to the COR and/or PO
for approval. No additional compensation will be provided for changes in the work, either his/her own or
others, caused by such redesign.

1.11.8  Raceways and conductors for low voltage (120 Volts) thermostats controlling HVAC unit
heaters, exhaust fans and similar equipment are not shown on the Drawings. Provide raceways and
conductors between the thermostats, the HVAC equipment and the motor starters for a complete and
operating system. Raceways shall be installed concealed in all finished space and may be installed
concealed or exposed in process spaces. Refer to the HVAC drawings for the locations of the thermostats.

1.11.9  Itis the intent of these Specifications that the Electrical Systems shall be suitable in every way
for the service required. All materials and all work that may be implied as being incidental to the work of
this Section shall be furnished at no additional cost to the Owner.

1.11.10 Raceways and conductors for lighting, switches, receptacles and other miscellaneous low
voltage power and signal systems as specified are not shown on the Drawings. Raceways and conductors
shall be provided as required for a complete and operating system. Homeruns, as shown on the Drawings,
are to assist the Contractor in identifying raceways to be run exposed and raceways to be run concealed.
Raceways shall be installed concealed in all finished spaces and may be installed exposed or concealed in
all process spaces. Raceways installed exposed shall be near the ceiling or along walls of the areas
through which they pass and shall be routed to avoid conflicts with HVAC ducts, cranes hoists,
monorails, equipment hatches, doors, windows, etc. Raceways installed concealed shall be run in the
center of concrete floor slabs, above suspended ceilings, or in partitions as required.
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1.12 Not Used.
1.13 RECORD DRAWINGS

1.13.1  Asthe work progresses, legibly record all field changes on a set of Project Contract Drawings,
hereinafter called the "Record Drawings."

1.13.2  Record Drawings shall accurately show the installed condition of the following items:
1.13.2.1 Raceways and pull boxes.

1.13.2.2 Conductor sizes and conduit fills.

1.13.2.3 Panel Schedule(s).

1.13.2.4 Control Wiring Diagram(s).

1.13.2.5 Plan view, sizes and locations of switchgear, distribution transformers, substations, motor
control centers and panelboards.

1.13.3  Submit the record drawings and the schedule of control wiring raceways and wire numbers (or
the point-to-point connection diagram) to the Owner.

1.14 EQUIPMENT INTERCONNECTIONS

1.14.1  Review shop drawings of equipment furnished under Divisions 13 and 15 and prepare
coordinated wiring interconnection diagrams. Submit copies of wiring diagrams or tables with Record
Drawings.

1.14.2  Furnish and install all equipment interconnections.

1.15 MATERIALS AND EQUIPMENT

1.15.1  Materials and equipment furnished under this contract shall be new.

1.15.2  Material and equipment of the same type shall be the product of one manufacturer and shall be
UL listed. ’

1.153  Warrant all equipment furnished under Division 16. Refer to individual equipment sections for
additional warranty items. '

1.16 EQUIPMENT IDENTIFICATION

1.16.1  Identify equipment, disconnect switches, separately mounted motor starters, control stations,
etc. furnished under Division 16 with the name of the equipment it serves. Motor control centers, control
panels, panelboards, switchboards, switchgear, junction or terminal boxes, transfer switches, etc, shall

have nameplate designations as shown on the Drawings.

1.16.2  Nameplates shall be engraved, laminated plastic, not less than 1/16-in thick by 3/4-in by
2-1/2-in with 3/16-in high white letters on a black background.
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1.16.3  Nameplates shall be screw mounted to NEMA 1 enclosures. Nameplates shall be bonded to all
other enclosure types using an epoxy or similar permanent waterproof adhesive. Two sided foam adhesive
tape is not acceptable. Where the equipment size does not have space for mounting a nameplate the
nameplate shall be permanently fastened to the adjacent mounting surface.

PART 2 — PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 SLEEVES AND FORMS FOR OPENINGS

3.1.1  Provide and place all sleeves for conduits penetrating floors, walls, partitions, etc. Locate all
slots for electrical work and form before concrete is poured.

3.1.2 Exact locations are required for stubbing-up and terminating concealed conduit. Obtain shop
drawings and templates from equipment vendors or other subcontractors and locate the concealed conduit
before the floor slab is poured.

3.1.3 Where setting drawings are not available in time to avoid delay in scheduled floor slab pours,
the COR and/or PO may allow the installations of such conduit to be exposed. Requests for this deviation

must be submitted in writing. No additional compensation for such change will be allowed.

3.14 Seal all openings, sleeves, penetration and slots as specified in SECTION 16110 -

‘RACEWAYS, BOXES, FITTINGS AND SUPPORTS.

32 CUTTING AND PATCHING

3.2.1 Cutting and patching shall be done in a thoroughly workmanlike manner. Saw cut concrete and
masonry prior to breaking out sections.

322 Core drill holes in concrete floors and walls as required.

323 Install work at such time as to require the minimum amount of cutting and patching.
324 Do not cut joists, beams, girders, columns or any other structural members.

325 Cut opening only large enough to allow easy installation of the conduit.

3.2.6 Patching to be of the same kind and quality of material as was removed.

3.2.7 The completed patching work shall restore the surface to its original appearance or better.

328 Patching of waterproofed surfaces shall render the area of the patching completely
waterproofed. '

329 Remove rubble and excess patching materials from the premises.

3.2.10  When existing conduits are cut at the floor line of wall line, they shall be filled with grout of
suitable patching material.
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33 INSTALLATION

33.1 Work not installed according to the Drawings and Specification shall be subject to change as

directed by the COR and/or PO at Contractor's expense.
3.3.2 Electrical equipment shall be protected against mechanical and water damage. Store all
electrical equipment in dry permanent shelters. Do not install electrical equ1pment in place until structures

are weather-tight.

333 Damaged equipment shall be replaced or repaired by the equ1pment manufacturer, at the COR
and/or PO's discretion and at the Contractor's expense.

334 Repaint any damage to factory applied paint finish using touch-up paint furnished by the
equipment manufacturer. The entire damaged panel or section shall be repainted as required by the COR
and/or PO at the Contractor's expense.

END OF SECTION
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SECTION 16110
RACEWAYS, BOXES, FITTINGS AND SUPPORTS

PART 1 — GENERAL

1.1 SCOPE OF WORK

1.1.1 Furnish and install complete raceway systems as shown on the Drawings and as specified
herein. '

1.1.2 Raceways and conductors are not shown completely on the Drawings, including but not limited

to raceways and conductors: between lighting, switches, receptacles, other miscellaneous low voltage and
signal systems, except where they are required to pass through a restricted or designated spaces. Conduit
and wiring descriptions are indicated on the riser diagrams for the Instrumentation Systems. Home runs
indicated, are to assist the Contractor in identifying raceways to be installed concealed or exposed.
Raceways and conductors shall be provided for complete and operating systems. Raceways indicated to
be run exposed on the Drawings shall be run near the ceilings or along the walls of the areas through
which they pass and shall be routed to avoid conflicts with HVAC ducts, cranes and hoists, lighting
fixtures, doors and hatches, etc. Raceways indicated to be run concealed shall be run in the center of
concrete floor slabs, in partitions, or above hung ceilings, as required.

1.1.3 Furnish all labor, materials, equipment, accessories and components and install a complete
seismic restraint and support system for raceway systems as indicated on the Drawings and as specified

"herein.

1.1.3.1  All supports, hangers, bracing and appurtenances shall conform to the latest applicable
requirements of the Nebraska State Building Code except as supplemented or modified by the
requirements specified in this Section.

1.2 SUBMITTALS

1.2.1 Submit, in accordance with the Performance Work Statement, the manufacturers' names and
product designation or catalog numbers with marked cut sheets of all materials specified.

122 Submittals shall include type of hanger and/or support, location, support reaction transmitted to
the structure and type of anchor and other supporting appurtenance including structural fasteners.

PART 2 - PRODUCTS

2.1 | RACEWAYS AND FITTINGS

2.1.1 Steel Conduit and Fittings

2.1.1.1  Rigid metal conduit (GRS), couplings, factory elbows and fittings shall bé heavy wall steel

tubing with a hot-dipped galvanized finish inside and out after threading and shall comply with ANSI C
80.1 and UL/6.
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2.1.2 Non Metallic Conduit and Fiftings

2.1.2.1  PVC conduit shall be rigid polyvinyl chloride schedule 80 Rigid PVC conduit shall comply
with NEMA TC-2 and UL/651 and shall be sunlight resistant, rated for use with 90 degree C conductors
in exposed and direct or concrete encased applications.

2.1.2.2  Underground utility duct, 4-in trade size and above, shall be Schedule 80 high density
polyethylene (HDPE) conduit encased in concrete, rated for use with 90 degree C and comply with
UC/651A and UL/651B, NEMA TC-7 and ASTM 2160

2.1.2.3  Connectors, couplings, fittings and ancillary materials shall be supplied by the conduit
manufacturer. Connectors, fittings and ancillary materials shall be rated for the environment for which
they are installed. Connectors, fittings and ancillary materials located in the Recovery Wells and Injection
Well shall be approved watertight and suitable for maintaining the NEMA 6P submersion rating of the
enclosures.

2.1.2.4  Acceptable manufacturers:

2.1.2.4.1 Carlon Corp.

2.1.2.4.2 Certained Corp.

2.1.2.4.3 Conux Pipe Systems, Inc.

2.1.2.4.4 Orequal.

2.13 Liquid-tight Flexible Metal Conduit, Couplings and Fittings

2.1.3.1 Liquid-tight flexible metal conduit shall be square locked, galvanized steel flexible conduit
with a moisture proof, flame resistant, polyvinyl chloride jacket, for use with rigid metal conduit systems.
Sealtite, Type UA, manufactured by the Anaconda Metal Hose Div.; Anaconda American Brass Co.;
American Flexible Conduit Co., Inc.; Universal Metal Hose Co. or equal.

2.13.2 Liquid-tight conduit fittings shall be hot-dipped mechanically galvanized, positive grounding,
screw in type. Provide external bonding lugs on sizes 1-1/4-in and larger. Box connectors shall have
insulated throats as manufactured by the Thomas & Betts Co.; Crouse-Hinds Co. or equal.

2.1.3.3  Acceptable Manufacturers:

2.1.3.3.1 American Flexible Conduit Co.

2.1.3.3.2 Anaconda Metal Hose/ANAMET Inc.

2.1.3.3.3 Electri-flex Co.

2.1.3.3.4 Thomas & Betts

2.1.3.3.5 O-Z Gedney

2.1.3.3.6 Orequal
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2.2 -BOXES AND FITTINGS

2.2.1 Dry and Damp Location Boxes and Fittings

2.2.1.1  Outlet boxes shall be zinc-galvanized, extra depth, pressed steel with knockouts and of size and
type suitable for the intended application.

2.2.1.2  Boxes that are less than 100 cubic inches in size used for junction or pull boxes shall be zinc
galvanized pressed steel not less than 14 USS gauge with appropriate blank covers, minimum size 4-
11/16-in square by 2-1/8-in deep. '

2.2.1.3  Boxes that are 100 cubic inches and larger shall be constructed of hop dip galvanized sheet
steel without knockouts. Covers shall be secured with round head brass machine screws. All joints shall
be welded and ground smooth.

2.2.1.4  Acceptable Manufacturers:

2.2.1.4.1 Appleton

2.2.1.4.2 Raco

2.2.1.43 Steel City

2.2.1.4.4 Hoffman

2.2.1.4.5 Electromate Division of Robroy Ind.

2.2.1.4.6 Wiegmann

222 Wet Location Boxes.and Fittings

2.2.2.1 NEMA 4X terminal boxes, junction boxes, pull boxes, etc, shall be sheet Type 316 stainless
steel unless otherwise shown on the Drawings. Boxes shall have continuously welded seams and
mounting feet. Welds shall be ground smooth. Boxes shall be flanged and shall not have holes or
knockouts. Box bodies shall not be less than 14 gauge metal and covers shall not be less than 12 gauge
metal. Covers shall be gasketed and fastened with stainless steel clamps. Terminal boxes shall be
furnished with hinged doors, terminal mounting straps and brackets. Terminal blocks shall be NEMA
type, not less than 20 Amps, 600 Volt.

2.22.2  Cast or malleable iron device boxes shall be Type FD. Boxes and fittings shall have
cadmium-zinc finish with cast covers and stainless steel screws.

2.2.2.3  Cast aluminum device boxes shall be Type FD. Boxes and fittings shall be copper free
aluminum with cast aluminum covers and stainless steel screws.

2.2.24  Where called out for on Drawings NEMA 6P junction boxes and equipment enclosures shall be
Fiberglass type and rated for prolonged submersion.

2.2.2.5  Acceptable Manufacturers:

© 2.2.2.5.1 Appleton
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2.2.2.5.2 Crouse-Hinds

2.2.2.5.3 Steel City

2.2.2.5.4 Hoffman

2.2.2.5.5 Electromate - Division of Robroy Ind.
2.2.2.5.6 Orequal

223 Miscellaneous Fittings

2.23.1 Flexible couplings shall be type ECGJH as manufactured by the Crouse-Hinds Co.; Appleton
Electric Co.; Killark Electric Manufacturing Co. or equal.

2.2.3.2  Conduit wall seals for cored holes shall be Type CSMC as manufactured by the O.Z./Gedney
Co. or equal.

2233 Conduit wall and floor seals for sleeved openings shall be Type CSf\/II as manufactured by the
0.Z./Gedney Co. or equal. ' : '

2.23.4 Combination expansion-deflection fittings embedded in concrete shall be Type XD as
manufactured by the Crouse-Hinds Co.; Type DX as manufactured by O.Z./Gedney Co.; Type DF as

‘manufactured by Appleton Electric Co. or equal.

2.2.3.5 Combination expansion-deflection fittings installed exposed shall be Type XD as manufactured
by Crouse-Hinds Co.; Type DX as manufactured by O.Z. Gedney Co.; Type DF as manufactured by
Appleton Electric Co. or equal.

2.23.6 Conduit sealing bushings shall be O.Z./Gedney, Type CSB or equal.

2.23.7 Grounding bushings shall be malleable iron with integral insulated throat rated for 150 degrees
C, with solderless lugs as manufactured by Crouse Hinds/Cooper, Series HGLL; Appleton, Series GIB;
0.Z./Gedney, Type HBLG or equal.

23 HARDWARE

231 Conduit Mounting Equipment

23.1.1  Indry indoor areas, hangers, rods, backplates, beam clamps, channel, etc shall be galvanized
iron or steel.

23.1.2  PVC coated steel channel with stainless steel hardware shall be used in areas designated "WET"
on the Drawings and in outdoor locations. Fiberglass channel shall be resistant to the chemicals present in
the area in which it is used.

2.3.1.3  Furnish any and all necessary supports, brackets, conduit sleeves, racks and bracing as required.

All boxes and hardware shall be galvanized zinc plated steel except that stainless steel shall be used in
areas designated as “WET” on the Drawings.
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2.3.2 Conduit Identification Plates

2.32.1  Conduit identification plates shall be embossed stainless steel with stainless steel band,
permanently secured to the conduit without screws.

2.3.2.2  Identification plates shall be as manufactured by the Panduit Corp. or equal.

233 Wall and Floor Slab Opening Seals

2.33.1 Wall and floor slab openings shall be sealed with a UL approved expending material which
equals or exceeds the fire rating of the wall or floor construction as manufactured by the Thomas & Betts
Corp.; Pro Set Systems; Neer Mfg. Co.; Specified Technologies, Inc. or equal.

234 Cold Galvanizing Compound

23.4.1 Cold galvanizing compound shall be as manufactured by ZRC Products Company, a Division
of Norfolk Corp. or equal.

23.5 Conduit Supports
23.5.1  Trapezes

2.3.5.1.1 Indry indoor areas, beams, channels, struts, hangers bracing, rods, beam clamps, accessories

~and components shall be galvanized steel.

2.3.5.1.2 PVC coated steel beams, channels, struts or fiberglass beams, channels, struts with stainless
steel hangers, bracing, rods, beam clamps, accessories and components shall be used in areas designated
“WET” where indicated and in outdoor locations. Fiberglass channels shall be resistant to the chemicals
resent in the area in which it is used.

2.3.5.2  Flush Mounted Supports"
2.3.5.2.1 In dry indoor areas, channels, struts, accessories and components shall be galvanized steel.

2.3.5.2.2 PVC coated steel channels, struts or fiberglass channels, struts with stainless, accessories and
components shall be used in areas designated “WET* where indicated and in outdoor locations.
Fiberglass channels, struts shall be resistant to the chemicals present in the area in which it is used.

2.3.5.3  Conduit Racks
2.3.5.3.1 Indry indoor areas, conduit racks, accessories and components shall be galvanized steel.

2.3.5.3.2 PVC coated steel conduit racks or fiberglass conduit racks with stainless, accessories and
components shall be shall be used in areas designated “WET” where indicated and in outdoor locations.
Fiberglass channels shall be resistant to the chemicals present in the area‘in which it is used.

2.3.5.4 Conduit Hangers

2.3.5.4.1 Indry indoor areas, conduit clamps, rods, beam clamps, bracing, accessories and components
shall be galvanized steel.

2.3.5.4.2 Stainless steel conduit clamps, rods, beam clamps, bracing, accessories and components shall
be shall be used in areas designated “WET” where indicated and in outdoor locations.
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2.3.5.5 Adjustable steel and plastic band hangers, adjustable band hangers, adjustable swivel ring
hangers and J-hangers shall not be allowed.

2.3.5.6  All hangers, bracing, rods, beam clamps, accessories and components shall be as manufactured
by the Carpenter & Paterson Inc.; Grinnell Corporation; B-Line Systems Inc. or equal.

2.3.5.7 Design of supplemental structural steel required for attachment to the building structural
support system shall be the full responsibility of the Support Contracting Officer’s Representative (COR)
and/or Project Officer (PO).

PART 3 — EXECUTION

3.1 RACEWAY APPLICATIONS
3.1.1 Refer to Table 16110-1 for specific raceway application requirements.

3.1.2 All conduit of a given type shall be the product of one manufacturer.

3.2 BOX APPLICATIONS
3.2.1 Unless otherwise specified herein or shown on the Drawings, all boxes shall be metal.
3.2.2 Exposed switch, receptacle and lighting outlet boxes and condulet fittings shall be cast or

malleable iron, except that cast aluminum shall be used with aluminum conduit and non-metallic PVC
shall be used with PVC.

323 Concealed switch, receptacle and lighting outlet boxes shall be pressed steel.

324 Terminal boxes, junction boxes and pull boxes shall have NEMA ratings suitable for the
location in which they are installed, as specified in SECTION 16000 - ELECTRICAL - GENERAL
PROVISIONS.

325 Boxes flush in block, brick or tile walls shall be located at a course line and provided with
square tile covers. Flush boxes shall not project beyond the finished surfaces nor shall surfaces project
more than 1/8-in beyond the box enclosure. Wiring devices located in close proximity to each other shall
be installed in one solid gang box with single cover.

3.2.6 All conduit bodies and pulling outlets shall comply with NEC wire bending space requirements.
Mogul type fittings shall be used for sizes 2-1/2-in and larger.

GRVY_SEC_16110.doc ' . 16110-6



Garvey Elevator Superfund Site, Hastings, Nebraska Revision 0
OU 1 — Interim Remedial Design September 2011

TABLE 16110-1
Raceway Application Guidelines

Location/Circuit Type Raceway Type

All locations - Class 2 and 3 signal wiring and | ®* Exposed - Galvanized rigid steel (GRS) conduit.
4-20 mA instrumentation cables, non-fiber Concealed - Galvanized rigid steel (GRS)
(copper) data highway. conduit.

= Underground - Galvanized rigid steel (GRS)
conduit in concrete reinforced ductbank. Use
PVC coated steel conduit for single conduit
direct burial applications. '

Clean, dry non-finished areas - electrical = Exposed conduit for power wiring, lighting,
rooms, generator rooms, mechanical rooms, switch, and receptacle circuits - Galvanized rigid
shops, dry storage, etc. steel (GRS).

= Concealed conduit for power wiring, lighting,
switch, and receptacle circuits - Schedule 80
PVC conduit when embedded within concrete
floor slabs. GRS when embedded within
masonry block walls.

Process areas - non-corrosive, non-hazardous | ® Exposed conduit for power wiring, lighting,
locations designated as DAMP or WET on the switch, and receptacle circuits - Galvanized rigid
Drawings. steel (GRS)

» Concealed conduit for power wiring, lighting,
switch, and receptacle circuits - Schedule 80
PVC conduit when embedded within concrete
floor slabs. GRS when embedded within
masonry block walls.

Outdoor areas - all locations. = Exposed conduit for power wiring, lighting,
switch, and receptacle circuits - Galvanized rigid
steel (GRS). Schedule 80 PVC conduit shall be
used exposed where indicated on the drawings.

= Concealed conduit for power wiring, lighting,
switch, and receptacle circuits - Schedule 80
PVC conduit when embedded within concrete
structures. -

33  FITTINGS APPLICATIONS

3.3.1 Combination expansion-deflection fittings shall be used where exposed conduits cross structure
expansion joints or in straight runs where expansion is anticipated. Combination expansion-deflection
fittings shall be installed where embedded conduits cross structural expansion joints. Refer to Structural
Drawings for expansion joint locations. Provide bonding jumpers around fittings.

3.3.2 All underground conduit penetrations at walls or other structures shall be sealed watertight.
Conduit wall seals and sleeves shall be used in accordance with the manufacturer’s installation
instructions and the details shown on the Drawings.

333 Conduit sealing bushings shall be used to seal conduit ends exposed to the weather and at other
locations shown on the Drawings. '
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334 Insulated throat grounding bushings shall be.used where conduits stub .up into electrical

equipment such as MCC’s, switchgear, etc.
34 - INSTALLATION

34.1 No conduit smaller than 3/4-in electrical trade size shall be used, nor shall any have more than
the equivalent of three 90 degree bends in any one run. Pull boxes shall be provided as required by the

NEC after every 270 degrees of bends and for straight run not to exceed 200 feet or as directed.

3.4.2 . No wire shall be pulled until the conduit system is complete in all details; in the case of
concealed work, until all rough plastering or masonry has been completed; in the case of exposed work,
until the conduit system has been completed in every detail.

343 All conduit which may under any circumstance-contain liquids such as water, condensation,
liquid chemicals, etc, shall be arranged to drain away from the equipment served. If conduit drainage is
not possible, conduit seals shall be used to plug the conduits. The ends of all conduits shall be temporarily
plugged to exclude dust, moisture and debris from entering during construction.

344 Conduit ends exposed to the weather shall be sealed with conduit sealing bushings.

345 Conduits noted as spare shall be capped or plugged at both ends with easily removable fittings. .

34.6 Conduit terminating in NEMA 4X enclosures shall be terminated with Myers type conduit

~ hubs.
347 Conduit terminating in pressed steel boxes shall have double locknuts and insulated bushings.
- 348 Conduits containing equipment grounding conductors and terminating in sheet steel boxes shall

have insulated throat grounding bushings.
349 Conduits shall be installed using threaded fittings except for PVC or EMT.

3.4.10  The use of running threads is prohibited. Where such threads are necessary, a 3-piece union
shall be used. '

3.4.11  All conduits entering or leaving a motor control center, switchboard or other multiple
compartment enclosure shall be stubbed up into the bottom horizontal wireway or other manufacturer’s
designated area, directly below the vertical section in which the conductors are to be terminated. The 3-in
extension of conduit above the floor slab or concrete equipment pad may be reduced to a dimension that
suits the equipment manufacturer’s installation requirements if the 3-in stub-up interferes with the
equipment being provided.

3.4.12  Rigid galvanized steel conduits buried in earth shall be completely painted with bitumastic.

3.4.13  Rigid galvanized steel conduits which have been field cut and threaded shall be painted with
cold galvanizing compounds.

3.4.14  Conduit sealing and drain fittings shall be installed on all conduits entering and leaving any
area containing noxious gases to prevent contamination into clean areas via the conduit system. Areas
requiring this protection are: rooms where chlorine, ammonia, and ozone are stored, generated or heated.
A sealing compound installation schedule shall be presented to COR and/or PO for approval. Each
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installation shall be signed off by the Contractor and the RE and each fitting shall be legibly marked with
red paint to indicate that the sealing compound has been installed.

3.4.15  Liquid-tight flexible metal conduit shall be used for all motor terminations, the primary and
secondary of transformers, generator terminations and other equipment where vibration is present or may
require removal. The length of liquid-tight flexible metal conduit shall not exceed 36” when used for
vibration isolation, and shall not exceed 72” in length when attaching to luminaires. Non-metallic flexible
conduit shall only be allowed for use with rigid PVC conduit systems.

3.4.16  Flexible couplings shall be used in hazardous locations for all motor terminations and other
equipment where vibration is present.

3.4.17  Aluminum fittings and boxes shall be used with aluminum conduit. Aluminum conduit shall not

"be imbedded in concrete. Aluminum conduit shall be isolated from other metals with plastic sleeves or

plastic-coated hangers. Strap wrenches shall be used for tightening aluminum conduit.

3.4.18  Flexible metallic conduit (Type MC cable) shall be used for recessed fluorescent fixtures in
hung ceilings to connect fixtures to the conduit system.

3.4.19  PVC coated rigid steel conduit shall be used as a transition section where concrete embedded
conduit stubs out of floor slabs or through below grade walls or where conduit installed under building
slabs on grade stub out of floors. The PVC coated rigid steel conduit shall extend a minimum of 3-in into
and out of the floor slab, concrete pad, or wall to allow for proper threading of the conduit.

3.4.20 PVC conduitto non-metallic box connections shall be made with PVC socket to male thread
terminal adapters with neoprene O-ring and PVC round edge bushings.

3.421  PVC conduit shall be supported with non-metallic clamps, PVC coated steel racks and stainless
steel hardware.

3.422  Expansion fittings shall be used on exposed runs of PVC conduit where required for thermal
expansion. Installation and number of fittings shall be as recommended by manufacturer.

3.423  PVC boxes, conduit fittings, etc, with integral hubs shall be solvent welded directly to the PVC
conduit system.

3.4.24 Non-metallic boxes with field drilled or punched holes shall be connected to the PVC conduit
system with threaded and gasketed PVC Terminal Adapters.

3.4.25  Conduit supports, other than for underground raceways, shall be spaced at intervals not
exceeding the distance required by the NEC to obtain rigid construction.

3.426  Single conduits shall be supported by means of one-hole pipe clamps in combination with
one-screw back plates, to raise conduits from the surface. Multiple runs of conduits shall be supported on
fabricated channel trapeze type racks with steel horizontal members and threaded hanger rods. The rods
shall be not less than 3/8-in diameter. Surface mounted panel boxes, junction boxes, conduit, etc, shall be
supported by spacers to provide a minimum of 1/2-in clearance between wall and equipment.

3.427  Conduit Supports (Other than Underground Raceways)

3.4.27.1 Trapezes
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3.4.27.1.1 Conduit support trapezes shall be vertically supported every 1 0-ft or less, as required to obtain
rigid conduit construction.
3.4.27.1.2 Lateral seismic restraints (Sway Bracing) shall be spaced 30-ft or less.

3.4.27.1.3 Horizontal seismic restraints shall be spaced at 40-ft or less. There shall be at least one
horizontal restraint per horizontal run.

3.4.27.1.4 Attachment to structural steel shall be by beam clamps or welded beam attachment. C-clamps
will not be allowed for vertical hangers. Side beam clamps with beam hooks shall be used for seismic
restraint only.

3.4.27.1.5 Attachment to concrete shall be cast-in-place inserts, cast-in place welded plates with welded
studs or stainless steel adhesive anchors. '

3.4.27.2 All reinforcing bars shall be located by the Electrical Subcontractor with the use of a rebar
locator prior to installing adhesive capsule type anchors. Mark the location of all reinforcing bars in an
area bounded by a line drawn at least 18-in from the edge of the support bearing/weld plates on all four
sides of the bearing/weld plates prior to fabricating and installing bearing/weld plates.

3.4.27.3 Where interference occurs, adjust anchor locations to clear reinforcing bars and alter support
configuration at no additional cost to the Authority.

3.428  Miscellaneous steel for the support of fixtures, boxes, transformers, starters, contactors, panels
and conduit shall be furnished and installed. Channel supports shall be ground smooth and fitted with
plastic end caps.

3.429  Steel channels, flat iron and channel iron shall be furnished and installed for the support of all
electrical equipment and devices, where required, including all anchors, inserts, bolts, nuts, washers, etc,
for a rigid installation. Channel supports shall be ground smooth and fitted with plastic end caps.

3.430  Provide sway braces for cable trays and busducts. Sway braces shall be U-channel supports
installed at a 45 degree angle from the tray or busduct and anchored to the concrete ceiling structure or
structural support system. Braces shall be provided on 20-ft spacing centers. Alternate the direction of the
bracing supports.

3.431  Conduits terminating at a cable tray or busduct shall be supported independently from the
busduct or cable tray. Provide a conduit support within 1-ft of the cable tray or busduct. The weight of the
conduit shall not bear on the cable tray or busduct.

3.432  All conduits on exposed work, within partitions and above suspended ceilings, shall be run at
right angles to and parallel with the surrounding wall and shall conform to the form of the ceiling. No
diagonal runs will be allowed. Bends in parallel conduit runs shall be concentric. All conduits shall be run
perfectly straight and true.

3.433  Where conduits pass through openings in walls or floor slabs, the remaining openings shall be
sealed against the passage of flame and smoke in accordance with UL requirements and the details shown
on the Drawings. The sealing method shall have a UL fire rating, which equals or exceeds the fire rating
of the wall or floor construction.

3.4.34  Conduits shall not cross pipe shafts, access hatches or vent duct openings. They shall be routed
to avoid such present or future openings in floor or ceiling construction.
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3.435  Conduits passing from heated to unheated spaces, exterior spaces, refrigerated spaces, cold air
plenums, etc, shall be sealed with "Duxseal" as manufactured by Manville or seal fitting to prevent the
accumulation of condensation.

3436  Conduits shall be located a minimum of 3-in from steam or hot water piping. Where crossings
are unavoidable, the conduit shall be kept at least 1-in from the covering of the pipe crossed.

3.4.37  Mandrels shall be pulled through all exis'ting conduits which will be reused and throﬁgh all new
conduits 2-in in diameter and larger prior to installing conductors. '

3.4.38  3/16-in polypropylene pull lines shall be installed in all new conduits noted as spares or
designated for future equipment. Conduit noted as spare shall be capped or plugged at both ends with
easily removable fittings.

3.439  Emergency (generator) source and normal (power company) source feeders shall not be run
through the same pull box.

3.4.40  Where no type or size is indicated for junction boxes, pull boxes or terminal cabinets, they shall
be sized in accordance with the requirements of NEC Article 314. Enclosure type and material shall be as
specified herein.

3.4.41  Pull or junction boxes shall be furnished and installed where shown on the Drawings, in every
200 feet of straight conduit runs or in runs where more than the equivalent of four 90 degree bends occur

‘or at any point necessary for wire pulling and splicing. Splices shall not be made in pulling elbows.

3.4.42 A conduit identification plate shall be installed on all power, instrumentation, alarm and control
conduits at each end of the run and at intermediate junction boxes, manholes, etc. Conduit plates shall be
installed before conductors are pulled into the conduits. Exact identification plate location shall be
coordinated with the COR and/or PO at the time of installation to provide uniformity of placement and
ease of reading. When a master conduit numbering system is used, the conduit tag numbers shall be
exactly as shown on the drawings, if a master conduit numbering system is not used the conduit
identification tags shall provide detailed "to" and "from" information.

3.4.43  Place inner duct in the conduit and allow to rest in place for a minimum of 72 hours prior to
cutting each end to length. '

3.4.44  Place the correct number of maximum sized inner ducts for the conduit with minimum 1/8-in
clearance.

END OF SECTION
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SECTION 16120
WIRES AND CABLES (600 VOLT MAXIMUM)
PART 1 - GENERAL
1.1 SCOPE OF WORK

1.1.1 .Furnish, install and test all wire, cable and appurtenances as shown on the Drawings and as
specified herein.

1.2 RELATED WORK

Conduits are included in SECTION 16110 - RACEWAYS, BOXES, FITTINGS AND SUPPORTS.
1.3 SUBMITTALS

1.3.1 Submit, in accordance with Performance Work Statement, samples of proposed wire. Each

sample shall have the size, type of insulation and voltage stenciled on the jacket.

1.3.2 Approved samples will be sent to the project location for comparison by the Contracting
Officer’s Representative (COR) and/or Project Officer (PO) with the wire actually installed.

1.3.3 Installed unapproved wire shall be removed and replaced at no additional cost to the Owner.

1.4 DELIVERY, STORAGE AND HANDLING -
Carefully handle all conductors to avoid kinks and damage to insulation.

1.5 WARRANTY _
The manufacturer shall warrant the cable against defects for a period of 20 years from date of installation
and shall remove and replace defective cables at his own expense during this warranty period.

PART 2 — PRODUCTS
2.1 GENERAL

2.1.1 Wires and cables shall be of annealed, 98 percent conductivity, soft drawn copper.

2.12 All conductors shall be stranded, except that lighting and receptacle wiring may be solid.

2.13 Except for control, signal and instrumentation circuits, wire smaller than No. 12 AWG shal].not
be used.

2.1.4 Wire shall have 600 Volt insulation except where indicated otherwise.

2.15 All wire of a given type shall be the product of a single manufacturer.

22 BUILDING WIRE

221 Wire for lighting, receptacles and other circuits not exceeding 150 Volts to ground shall be
NEC type THHN/THWN as manufactured by General Cable.; American Insulated Wire Corp.; Southwire
Co.; or equal. '

222 Bare copper ground wire shall be stranded, annealed copper wire ASTM-B3.
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223 Multi-conductor power cables shall have stranded conductors with type THHN/THWN
insulated, nylon conductor covering, and an overall PVC jacket covering over the individual wires. The
number of conductors shall be as indicated on the Drawings. Cable shall be TC rated meeting UL 1277
and IEEE 383 Standards. Cable.shall be flame resistant, non-propagating and shall be suitable for
installation in a Class I, Division II hazardous location and for direct burial in earth. Multi-conductor
power cables, sizes #12 AWG and larger, shall be furnished with a green ground conductor and a white
neutral conductor where required to serve phase to neutral loads. Cable shall be as manufactured by The
Okonite Co.; Southwire Co.; General Cable Co., or equal.

224 Equipment grounding conductors shall be NEC Type THW green and sized in accordance with
NEC Table 250-122. Ground grid conductors shall be insulated unless shown otherwise on the Drawings.

23 CONTROL, STATUS AND ALARM WIRE

23.1 Wire shall be No. 14 AWG NEC type THHN/THWN, stranded as manufactured by The
Okonite Co.; General Cable.; American Insulated Wire Corp.; Southwire Co.; or equal.

232 Multi-conductor control cable, where shown on the Drawings, shall be stranded, No. 14 AWG,
600 Volt, polyvinyl chloride insulated, nylon jacket over insulation, polyvinyl chloride jacket overall,
Type TC as manufactured by The Okonite Co.; General Cable ; American Insulated Wire Corp.; or equal.
The number of conductors shall be as shown on the Drawings.

24 INSTRUMENTATION WIRE '

Wire for process instrumentation signals (i.e. 1-5 VDC, 4 20 mADC), R.T.D., potentiometer and similar
signals shall be:

24.1 Single pair cable:

2.4.1.1 Conductors: 2 No. 16 stranded and twisted on 2-in lay

2.41.2  Insulation: PVC with 600 Volt, 105 degrees C rating

2.4.13  Shield: 100% Aluminum/polyester foil with drain wire

2.4.1.4  Jacket: PVC with UL Subject 13, UL 1581 and manufacturers’ identification

2.4.1.5 Max overall diameter: 0.295-in

2.4.1.6  Miscellaneous: UL Listed as Instrument Tray Cable/Power Limited Tray Cable (PLTC) for use
in accordance with Article 727 and Article 725 of the NEC.

2.4.1.7 Manufacturers: Belden No. 1118A; Manhattan; General Cable; The Okanite Co.; or equal
2.5 SPLICES (POWER CONDUCTORS)

2.5.1 Unless otherwise indicated on the Drawings, splices shall not be made in the cables without
prior written approval of the COR and/or PO. Where splicing is approved by the COR and/or PO, splicing
materials for all 600 Volt splices shall be made with long barrel, tin plated copper compression
(hydraulically pressed) connectors and insulated with heavy wall heat shrinkable tubing. The conductivity
of all completed connections shall be not less than that of the uncut conductor. The insulation resistance
of all completed connections of insulated conductors shall be not less than that of the uncut conductor.
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2.5.2 Wire lugs shall be tin plated copper, long barrel compression type (hydraulically pressed) for
wire sizes No. 8 AWG and larger. Lugs for No. 10 AWG and smaller wire shall be locking spade type
with insulated sleeve. Lugs shall be as manufactured by the Thomas and Betts Co.; Burndy; Amp; or
equal.

253 Compression type connectors shall be insulated with a heat shrink boot or outer covering and
epoxy filling. Splice kits shall be as manufactured by Raychem (Tyco); ldeal Industries; 3M Co. or equal.

254 Solderless pressure connectors shall be self-contained, waterproof and corrosion-proof units
incorporating prefilled silicone grease to block out moisture and air. Connectors shall be sized according
to manufacturer's recommendations. The connectors shall be UL listed and CSA approved, as :
manufactured by King Innovation; Ideal Industries, Inc., or equal.

2.6 MOTOR CONNECTIONS

Motor connections shall be ring type mechanical compression terminations installed on the branch circuit
wires and the motor leads and secured with bolt, nut and springwasher. Connections shall be insulated
with a Raychem Type RVC, roll-on stub insulator; Thomas & Betts, Shrink-Kon MSCV20; or equal. For
wire sizes NO. 8 and larger, long barrel, tin plated copper compression (hydraulically pressed) type
connections Burndy Co., or equal) shall be installed on the branch circuit wires and the motor leads.
Connections shall be insulated with heavy duty heat shrinkable material (Raychem Corp., or equal).

2.7 TERMINATION AND SPLICES (CONTROL, STATUS AND ALARM CONDUCTORS)

2.7.1 Termination connectors shall be of the locking fork-end (upturned leg ends) type as
manufactured by Ideal Industries; 3M Co.; Panduit Corp. or equal.

272 Insulated compression type connectors shall be of the expanded vinyl insulated parallel or
pigtail type as manufactured by Ideal Industries; 3M Co.; Panduit Corp. or equal. '

2.7.3 Solderless pressure connectors shall be self-contained, waterproof and corrosion-proof units
incorporating prefilled silicone grease to block out moisture and air. Connectors shall be sized according
to manufacturer's recommendations. The connectors shall be UL listed and CSA approved, as
manufactured by King Innovation; Ideal Industries, Inc or equal.

2.8 TERMINATIONS (INSTRUMENTATION CABLES)
Termination connectors shall be of the locking fork-end (upturned leg ends) type as manufactured by
Ideal Industries; 3M Co.; Panduit Corp. or equal.

29 WIRE AND CABLE MARKERS

2.9.1 Wire and cable markers shall be "Omni-Grip" as manufactured by the W.H. Brady Co.; Thomas
& Betts Co., SMS; 3M Co., STD-TAG; or equal.

292 Wire and cables with diameters exceeding the capacity of the "Omni-Grip" shall be marked
with pre-printed, self-adhesive vinyl tapes as manufactured by the W.H. Brady Co.; Panduit Corp.; 3M
Co.; or equal.

2.10 DIRECT BURIED CABLE WARNING TAPE
Tape shall be 6-in wide, red polyethylene not less than 0.0035-in thick. Tape shall be W.H. Brady Co.,
Catalog No. 91296; Harris Industries Inc. VT Series; Seton; or equal.
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2.11 WALL AND FLOOR SLAB OPENING SEALS

Wall and floor slab openings shall be sealed with UL approved expanding material which equals or
exceeds the fire rating of the wall or floor construction such as "FLAME-SAFE" as manufactured by the
Thomas & Betts Corp.; Pro Set Systems; Neer Mfg. Co.; Specified Technologies, Inc.; or equal.

PART 3 - EXECUTION

3.1 INSTALLATION

3.1.1 Uniquely identify all wires, cables and each conductor of multi-conductor cables (except
lighting and receptacle wiring) at each end and in all manholes, hand holes and pull boxes with wire and

cable markers.

3.12 Use lubrications to facilitate wire pulling. Lubricants shall be UL approved for use with the
insulation specified.

3.13 Provide multi-conductor control and signal cables within the underground system. Cables shall
be installed continuous from building to building without splices. Individual control conductors and
twisted shielded pairs signal cables will not be allowed in underground systems.

3.14 The crimping tools used in securing the conductor in the compression type connectors or
terminal lugs shall be those made for that purpose and for the conductor sizes involved. The crimping tool

- shall be the ratchet type which prevents the tool from opening until the cr1mp action is completed. Such

tools shall be a product of the connector manufacturer.

3.1.5 Install an equipment grounding conductor in all raceways.
3.1.6 Seal openings in slabs and walls through which wires and cables pass.
3.1.7 Pull cables from the direction that requires the least tension. Use a feed-in tube and sheave

designed for cable installation. Use sheaves with radii that exceed the cable manufacturer’s recommended
minimum bending radius. Use a dynamometer and constant velocity power puller. Velocity should not be
less than 15-ft./min. or more than 50-ft./min. Do not exceed the cable manufacturer’s maximum
recommended tension.

3.1.8 If cable can not be terminated immediately after installation, install heat shrinkable end caps.

3.19 Fireproof exposed cables in manholes, vaults, pullboxes, switchgear and other areas not
protected by conduit where medium voltage cables are present. Use fire-proofing tape and glass tape in
accordance with the manufacturer’s instructions. Fire-proofing tape shall be installed with one half-lapped
layer of Scotch Brand 77 Electric Arc and Fireproofing Tape (3M Corp., or equal). Tape shall be secured
with a two-layer band of Scotch Brand 69 Glass Electrical Tape (3M Corp., or equal) over the last wrap.
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32 WIRE COLOR CODE

3.2.1 All wire shall be color coded or coded using electrical tape in sizes where colored insulation is

not available. Where tape is used as the identification system, it shall be applied in all junction boxes,
manholes and other accessible intermediate locations as well as at each termination.

322 The following coding shall be used:

System Wire Color
240/120 Volts Neutral White
Single-Phase, 3 Wire Line 1 Black
Line 2 Red
208Y/120, Volts Neutral White
3 Phase, 4 Wire Phase A Black
Phase B Red
Phase C Blue
240/120 Volts " Neutral White
3 Phase, 4 Wire Phase A Black
delta, center tap Phase B (High) Orange
ground on phase Phase C Blue
coil A-C
480Y/277 Volts Neutral White
3 Phase, 4 Wire Phase A Brown
Phase B Orange
Phase C Yellow
323 Neutral or ground wires that terminate in a Panelboard and require color tape shall have the

color tape extend at least 6-in from the termination point.
33 TERMINATIONS AND SPLICES

3.3.1 Power conductors: Unless otherwise indicated on the Drawings, no splices may be made in the
cables without prior written approval of the COR and/or PO. Where splicing is approved, terminations
shall be die type or set screw type pressure connectors as specified. Splices (where allowed) shall be die
type compression connector and waterproof with heat shrink boot or epoxy filling for copper conductors
# 4 AWG and larger. Splices shall be solderless pressure connectors with insulating covers for copper
conductors # 6 AWG and smaller. Aluminum conductors (where specified) shall employ terminations and
splices specifically designed for aluminum conductors.

332 Control Conductors: Termination on saddle-type terminals shall be wired directly with a
maximum of two conductors. Termination on screw type terminals shall be made with a maximum of two
spade connectors. Splices (where allowed) shall be made with insulated compression type connectors.

333 Instrumentation Signal Conductors (including graphic panel, alarm, low and high level signals):
terminations same as for control conductors. Splices allowed at instrumentation terminal boxes only.

334 Except where permitted by the COR and/or PO no splices will be allowed in manholes,
handholes or other below grade located boxes.
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335 Splices shall not be made in push button control stations, control devices (i.e., pressure

switches, flow switches, etc), conduit bodies, etc.
34 INSTRUMENTATION CABLES

3.4.1 Instrumentation cables shall be installed in rigid steel raceways as specified. All circuits shall
be installed as twisted pairs or triads. In no case shall a circuit be made up using conductors from different
pairs or triads. Triads shall be used wherever three wire circuits are required.

34.2 Terminal blocks shall be provided at all instrument cable junction and all circuits shall be
identified at such junctions.

343 Shielded instrumentation wire, coaxial, data highway, I/O and fiber optic cables shall be run
without splices between instruments, terminal boxes, or panels.

344 Ground shielding on instrumentation wires at one end only as recommended by the instrument
manufacturer and isolated at all other locations. Terminal blocks shall be provided for inter-connecting
shield drain wires at all junction boxes. Where individual circuit shielding is required, each shield circuit
shall be provided with its own block.

345 Install shielded instrumentation wire in conduit and pull boxes that contain only shielded
instrumentation wire. Instrumentation cables shall be separated from all other (i.e. power, control, etc.)
cables in manholes by enclosing them within rigid steel raceways and boxes.

3.4.6 Shielded cable terminations at each end shall be provided with heat shrinkable tubing placed

over the exposed shield and conductors. The tubing shall extend 1-in minimum over the jacket end and
extend 0.5-in minimum from the jacket end over the exposed conductors.

3.5 FIELD TESTING

3.5.1 Test all 600 Volt wire insulation with a megohm meter after installation and prior to
termination. Make tests at not less than 1000 Volts DC. Test duration shall be one minute. Submit a
written test report of the results to the COR and/or PO. Notify the COR and/or PO in writing 48 hours
prior to testing.

3.52 Field tésting and commissioning shall be done in accordance with the latest revision of the
“Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems” published

by the International Electrical Testing Association (NETA Standard ATS-1999) unless otherwise
modified by this Section. Minimum wire insulation resistance shall not be less than 250 Megohms.

END OF SECTION
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SECTION 16141
WIRING DEVICES
PART 1 - GENERAL
11 SCOPE OF WORK

1.1.1 Furnish all labor, materials, and equipment and install wiring devices as shown on the
Drawings and as specified herein.

1.1.2 Provide all interconnecting conduit and branch circuit wiring for receptacle circuits in
accordance with the NEC.

1.2 RELATED WORK o :
Outlet boxes are included in SECTION 16110 - RACEWAYS, BOXES, FITTINGS AND SUPPORTS.

1.3 SUBMITTALS
Submittals shall be in accordance with Performance Work Statement.

1.4 REFERENCE STANDARDS
Wiring devices shall comply with the requirements of the National Electric Code (NEC) and shall be
Underwriters Laboratories (UL) labeled.

PART 2 - PRODUCTS

2.1 MATERIALS

2.1.1 Wall switches shall be heavy duty, specification grade, toggle action, flush mounting quiet
type. All switches shall conform to the latest revision of Federal Specification WS 896. Wall switches

shall be suitable for the area classification indicated and shall be of the following types and manufacturer:

2.1.1.1 Single pole, 20 Amp, 120/277 Volt - Cooper Wiring Devices; Hubbell Wiring Devices-
Kellems; Pass & Seymour, Inc. or equal. '

2.12 Receptacles shall be heavy duty, specification grade of the following types and manufacturer or
equal. Receptacles shall conform to Fed Spec WC596-F.

2.1.2.1  Weatherproof/corrosion resistant duplex, 20 Amp, 125 Volt, 2 Pole, 3 Wire, with cover;
Crouse-Hinds Co., Catalog No. WLRD-5-20; Appleton Electric FSKID520; Pass & Seymour or equal.

2.1.2.2  Ground fault interrupter, duplex, 20 Amp, 125 Volt, 2 Pole, 3 Wire, GFCI feed thru type with
"test" and "reset” buttons. Cooper Wiring Devices; Hubbell Wiring Devices-Kellems; Pass & Seymour,
Inc. or equal.

2.13 Device Plates

2.1.3.1 Oversized plates shall be installed where standard plates do ndt fully cover the wall opening.
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2.1.3.2  Device plates for switches mounted outdoors or indicated as weatherproof shall be gasketed,
cast aluminum with provisions for padlocking switches "On" and "Off", Crouse Hinds No. DS185;
Appleton FSK1VS; Pass & Seymour or equal.

2.1.3.3  Engraved device plates shall be provided where required.

2.1.3.4 Weatherproof, gasketed cover for GFI receptacle mounted in a FS/FD box shall be Cooper
Crouse-Hinds; RACO (Hubbell); Pass & Seymour, Inc. or equal.

PART 3 - EXECUTION
3.1 INSTALLATION

3.1.1 Switch and receptacles outlets shall be installed flush with the finished wall surfaces in areas
with stud frame and gypsum board construction, in dry areas with cement block construction or when
raceways are shown as concealed on the Drawings.

3.1.2 Do not install flush mounted devices in areas designated DAMP, WET or WET/CORROSIVE
on the Drawings. Provide surface mounted devices in these areas.

3.13 Provide weatherproof devices covers in areas designated WET or WET/CORROSIVE on the
Drawings.

+3.14 Convenience outlets shall be 18-in above the floor unless otherwise required or shown on the
Drawings. '
3.1.5 Convenience outlets installed outdoors and in rooms where equipment may be hosed down

shall be 48-in above floor or grade or as shown on the Drawings.

3.1.6 The location of all devices is shown, in general, on the Drawings and may be varied within
reasonable limits so as to avoid any piping or other obstruction without extra cost, subject to the approval
of the COR and/or PO. Coordinate the installation of the devices for piping and equipment clearance.

END OF SECTION
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SECTION 16191
MISCELLANEOUS EQUIPMENT
PART 1 - GENERAL

1.1 SCOPE OF WORK
Furnish and install all miscellaneous equipment as shown on the Drawings and as specified herein.

1.2 EQUIPMENT LIST
This Section provides the requirements for miscellaneous equipment typically employed in a facility,
however, not all components specified in this Section are necessarily utilized on this project.

1.3 SUBMITTALS _

Submit, in accordance with the Performance Work Statement, detailed catalog information or drawings
describing electrical and physical characteristics of all equipment specified in sufficient detail to show
compliance with the Drawings and Specifications.

1.4 REFERENCE STANDARDS

Equipment enclosures shall have NEMA ratings suitable for the location in which they are installed, as
specified in SECTION 16000 - ELECTRICAL - GENERAL PROVISIONS.

PART 2 — PRODUCTS

2.1 - MATERIALS

2.1.1 Manual Motor Starters

2.1.1.1 Manual starters shall be suitable for the voltage and number of phase shown on the Drawings
and shall be non-reversing. NEMA sizes shall be as required for the horsepowers shown on the Drawings.
Manual starters shall have motor overload protection in each phase. Built-in control stations shall be
furnished as required or as shown on the Drawings. Starter shall be furnished with lock off provisions.

2.1.1.2 NEMA 4X enclosures shall be stainless steel.

2.1.1.3  Manual motor starters shall be as manufactured by the Square D Co.; General Electric; Eaton
Electrical, or equal. '

2.12 Wireway

2.1.2.1 'NEMA 4 and 4X wireway shall be stainless steel with gasketed screw covers and stainless steel
SCrews. :

2.1.2.2 NEMA 4 and 4X shall be Bulletin F-22 as manufactured by the Hoffman Engineering Co.;
Appleton; Killark, or equal.
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PART 3 - EXECUTION

3.1 INSTALLATION

3.1.1 Mounting Stands

3.1.1.1  Field mounted disconnects, pushbutton control stations, alarm panels, enclosed starters and
circuit breakers, transformers, automatic transfer switches, wireways, contactors, terminal boxes, junction
and pull boxes shall be mounted on galvanized or stainless steel stands as specified. Where clearance
requirements for stands may not be maintained, the COR and/or PO may direct electric control equipment
to be wall-mounted adjacent to the driven equipment, but in no case shall the distance from the drive
motor to the control station exceed 3-ft, all at no additional cost to the Owner.

3.1.1.2  All floor mounting stands, bracing, anchor bolts and appurtenances furnished to support
equipment loads, dynamic loads, wind loads and seismic forces shall conform to the latest applicable
requirements of the State Building Code in effect at the time of Bid.

3.1.1.3  All wall mounted brackets, bracing, bolts and appurtenances to support equipment loads
dynamic loads, wind loads and seismic forces shall conform to the latest applicable requirements of the

State Building Code in effect at the time of Bid.

3.1.1.4  Channel supports shall be ground smooth and fitted with plastic end caps.

END OF SECTION
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SECTION 16471
PANELBOARD MODIFICATIONS

PART 1 - GENERAL

1.1 SCOPE OF WORK

Furnish labor, materials, equipment and incidentals required to remove and install new circuit breakers in
existing panelboards as shown on the Drawings and as specified herein.

1.2 NOT USED

1.3 - SUBMITTALS S
Submit, in accordance with the Performance Work Statement, shop drawings and product data as follows:

1.3.1 Product data sheets and catalog numbers for overcurrent protective devices. List all options, trip
adjustments, and accessories furnished specifically for this project.

1.4 REFERENCE STANDARDS

Circuit breakers shall be designed, built, and tested in accordance with the Underwriter Laboratories, Inc.
ULA489 and shall be so labeled. Installation shall comply with NEMA Standard for Panelboards and the
National Electrical Code.

1.5 QUALITY ASSURANCE
Where possible, circuit breakers shall be the product of the manufacturer of the original panelboard in
which they are installed.

PART 2 - PRODUCTS
2.1 GENERAL
2.1.1 Circuit breaker short circuit ratings shall be not be less than minimum rated device in the panel.

The overall short circuit rating of the existing panel shall be maintained. Circuit breakers shall be rated for
the required utilization voltage.

2.1.2 The integrity of series rated panels shall be maintained. Series combinations shall be UL listed.
22 CIRCUIT BREAKERS
2.2.1 . Circuit breakers shall be a product of the manufacturer of the original circuit breakers in the

panelboard, or shall be a UL listed replacement product.

222 Circuit breakers shall be molded case, bolt-in or plug-on type as required. Contractor shall
verify the proper type.

223 Each circuit breaker used in 120/240 Volt and 120/208 Volt panelboards shall have an
interrupting capacity of not less than 10,000 amperes, RMS symmetrical. Contractor shall verify the
required short circuit interrupting rating and supply the correct breaker for the application.

GRVY_SEC_16471.doc ' 16471-1



US EPA ARCHIVE DOCUMENT

~ Garvey Elevator Superfund Site, Hastings, Nebraska. Revision 0
OU 1 — Interim Remedial Design ' September 2011
224 GFCI (ground fault circuit interrupter) shall be provided for circuits where shown on the

Drawings. GFCI units shall be 1 pole, 120 volt, molded case, bolt-on breakers, incorporating a solid state
ground fault interrupter circuit insulated and isolated from the breaker mechanism. The unit shall be UL
listed, Class A, Group I device (5 milliamp sensitivity, 25 millisecond trip time) and a minimum
interrupting capacity of 10,000 Amperes RMS. Contractor shall verify the requ1red short circuit
interrupting rating and supply the correct breaker for the application.

225 GFCI for ground fault protection on heat trace equipment shall be provided for branch circuits
where shown on the Drawings. GFCI units shall be rated properly for the intended voltage and trip setting
indicated on the drawings and shall be molded case, bolt-on breakers, incorporating a solid state ground
fault interrupter circuit insulated and isolated from the breaker mechanism. The unit shall be UL listed
Class A Group I device (30 milliamp sensitivity, 25 millisecond trip time) and an interrupting capacity of
10,000 Amperes, RMS. Contractor shall verify the required short circuit mterruptmg rating and supply
the correct breaker for the application.

PART 3 - EXECUTION

3.1 INSTALLATION

3.1.1 Install circuit breakers in accordance with manufacturer’s instructions.
3.1.2 Connect panelboard branch circuit loads so that the load is distributed as equally as possible

between the phase busses. :

3.13 Install new circuit directory cards in each panelboard. New directories shall be heavy card stock
with machine printed text. Verify all existing circuits and update circuit directories giving location and
description of every load served by the panel.

END OF SECTION
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SECTION 16859
'ELECTRICAL HEAT TRACE SYSTEM
PART 1 - GENERAL
1.1 SCOPE OF WORK

1.1.1 Furnish all labor, materials, equipment and incidentals required and install electrical heat trace
system on the piping, valves and fittings at the Garvey Elevators Facility as shown on the Contract

* Drawings and as specified herein.

1.1.2 The manufacturer shall design and supply the entire electrical heat trace system, including the
schematic arrangements, cable, junction boxes, thermostats and controls, and other equipment necessary
to complete the system as shown on the Contract Drawings and as specified herein.

1.1.3 The COR and/or PO's piping drawings, piping line list, equipment list, instrument list and
insulation schedule constitute, in conjunction with this Section, the design parameters of the electrical
heat trace system. The Contract Drawings are intended only to give a general layout of the electrical heat
trace system. Circuit layouts are not intended to show the number of fittings, or other installation details.
Furnish all labor and materials necessary to install and place in satisfactory operation a complete electric
heat tracing system based on the actual piping mstallatlon and the manufactures installation drawmgs and
recommendations.

1.1.4 Provide the manufacturer’s services described herein.

1.2 RELATED WORK

1.2.1 Piping and insulation is included in SECTION 15055 - PROCESS PIPING, VALVES, AND
APPURTENANCES.

1.2.2 Pipe hangers and supports are included SECTION 15055 - PROCESS PIPING, VALVES,
AND APPURTENANCES.

1.2.3 Piping lengths, diameters and other applicable information for heat trace system calculations
are provided on the Contract Drawings.

1.2.4 Electrical - General Provisions are included in SECTION 16000 — ELECTRICAL -

, GENERAL PROVISIONS.

1.2.5 Raceways, Boxes, Fittings and -Supports are included in SECTION 16110 - RACEWAYS,
BOXES, FITTINGS AND SUPPORTS. .

1.2.6 © Wires and Cables (600 Volt Maximum) are included in SECTION 16120 - WIRES AND
CABLES (600 VOLT MAXIMUM).

1.2.7 " Panelboard Modifications are included in SECTION 16471 - PANELBOARD
MODIFICATIONS.
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1.3 SUBMITTALS

1.3.1 The Contractor shall submit the following in accordance with the Performance Work

Statement:

1.3.1.1  Circuit heat loss and calculations
1.3.1.2  Electrical heat trace system circuit design and loading schedule
1.3.1.3  Bill of materials

1.3.1.4  Catalog data sheets for all components. Data sheets shall indicate the complete equipment
number for each component.

1.3.1.5 Typical installation details

1.3.2 Submit the electrical heat trace system power requirements for the design condition (extreme
minimum ambient at required maintain temperature) and for the normal operating temperature (normally
expected minimum ambient). The calculations shall indicate the number of heating sections recommended

1.4 REFERENCE STANDARDS

1.4.1 The system shall be suitable for the specified industrial conditions, and shall be designed and
installed in accordance with the latest applicable codes and standards. Where reference is made to one of

- the above standards, the revision in effect at the time of bid opening shall apply. Pertinent standards

organizations are:

1.4.1.1  American National Standards Institute (ANSI)

1.4.1.2 Institute of Electrical and Electronics Engineers (IEEE)
14.13 ASTM International (ASTM)

1.4.1.4 National Fire Protection Association (NFPA)

1.4.1.5 National Electric Code (NEC)

1.4.1.6  Factory Mutual (FM)

1.4.1.7 Underwriters Laboratories (UL)

1.4.1.8 National Electrical Manufacturers Association (N EMA)
1.4.1.9  Occupational Safety and Health Adminis’;ration (OSHA)

1.4.2 Furnish copies of the necessary approvals for the electrical heat trace system and verify that the
approvals are current.
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) QUALITY ASSURANCE

1.,5.1  The electrical heat trace system manufacturer shall be required to demonstrate a minimum of 5

years experience in the design and manufacture of industrial electrical heat trace systems similar to those
described in this Section and shown on the Contract Drawings.

1.5.2 The system manufacturer shall employ capable personnel to provide detailed engineering,
coordination, drafting and start-up services and shall provide warranty compliance for the period
specified.

1.5.3 The detailed engineering, coordination and system layout shall be performed by a person
holding a degree in engineering and having performed similar calculations for a minimum of three years
within the last 7 years or a person having ten years of related experience.

1.5.4 All electrical heat trace system equipment furnished under this section shall be supplied by a
single manufacturer having a minimum of 10 years of proven successful operation in the field within the
last 12 years under environmental conditions similar to those which will be encountered under the scope
of this work.

1.5.5 All electrical heat trace cables shall be capable of passing a factbry 2.5 kV dielectric test for
one minute (ASTM D2633).

1.5.6 Electrical heat trace system cables shall be designed for a useful life of 20 years or more with

power on continuously.
1.6 MANUFACTURERS SERVICE

1.6.1 Provide manufacturer's technical and design services to layout the proposed electrical heat trace
system and prepare shop drawings and information to be submitted under the requirements of this
Section.

1.6.2 System testing prior to energizing.

1.7 WARRANTY

All electrical heat trace cables shall be warranted against manufacturing defects for a period of 10 years
from energizing. Cables failing due to manufactures defects prior to the expiration of the warranty shall
be replaced by the contactor at no additional cost to the Owner.

1.8 AREA CLASSIFICATION

1.8.1 All electrical heat trace system components shall be suitable for the area classification shown
on the electrical drawings.

1.9 DESIGN REQUIREMENTS

1.9.1 Provide an electrical heat trace system capable of maintaining the specified temperature during
the extreme of ambient temperature. :
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1.9.2 Design Parameters

1.9.2.1 Voltage Available 120 Volts 1 Phase

1.9.2.2. Maximum Circuit Breaker Size 20 Amps
1.9.2.3.  Wind/Air Velocity 30 mph

1.9.2.4. Max. & Min Ambient Temperature 90 & -20 degrees F

1.9.2.5. Maintain Temperature 40 degrees F
1.9.2.6  Process Operating Temperature 55 degrees F
1.9.2.7 Maximum Heat Exposure 110 degrees F
1.9.2.8  Start Up Temperature 40 degrees F

1.9.2.9 Piping equipment lists, insulation types and thickness are specified in SECTION 15055 —
PROCESS PIPING, VALVES, AND APPURTENANCES and as shown on the Contract Drawings.

193 Heat losses shall be calculated using the manufacturer's standard procedure in conjunction with
the insulation requirements and equipment schedules. The design heat output of the electrical heat trace
system shall include a 10 percent factor of safety. Contractor is encouraged to suggest changes in

insulation thickness to optimize total system economy.

1.10 APPLICATIONS

1.10.1  The term "Freeze Protection" shall mean that the intent of the electrical heat trace system
installed on equipment such as pipes, valves, pumps, gauges, tanks and controls is to prevent the process
fluids from freezing when the ambient or surrounding temperature falls below the fluids freezing point if
other than 32 degrees F (0 degrees C).

1.10.2  The term “process temperature maintenance shall mean that the intent of the electrical heat
trace system installed on equipment such as pipes, valves, pumps, gauges, tankes and controls is to
maintain a process fluids temperature defined in the processes specifications and indicated on the
electrical heat trace system schedule on the Contract Drawings. . -

1.10.3  When heating cables are installed in hazardous areas indicated on the Contract Drawings, they
shall be UL or FM listed for use in the particular atmosphere and degree of hazard involved including T-
Rating and auto ignition temperature of the hazard.

1.10.4  The electrical heat trace system cables shall be automatically controlled by thermostats as
indicated in the drawings and specifications. The thermostats shall switch a contactor to power the
heating cables.

PART 2 — PRODUCTS

2.1 MATERIALS

2.1.1 Parallel Resistance Self-Regulating Electrical Heat Trace Cable
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2.1.1.1  The electrical heat trace system cable design shall be such that it can vary its output in response
to temperature variations along a pipe due to heat sinks such as fittings or pipe supports, or changes in
ambient conditions such as those occurring on pipes passing into or out of buildings or process areas.
This feature shall function independently along the entire length of heat trace cable.

2.1.1.2  Electrical heat trace cables shall be capable of being field cut-to-length without any cold spots.

2.1.1.3  Electrical heat trace cables shall be suitable for overlapping at all power outputs without cable
failure or burning out.

2.1.1.4  The electrical heat trace system shall be capable of continuous reliable operation when hanging
loose in free air during equipment removal or replacement.

2.1.1.5  The electrical heat trace system cable shall not require the use of heat transfer cement or
compounds.

2.1.1.6  The electrical heat trace system cable shall operate on standard voltages without the use of
special transformers. Line voltage fluctuations shall not appreciably affect the cable wattage output.

2.1.1.7  Heat tracing shall be a type which can be field designed to accommodate changes in field
piping without compromising its FM or UL approvals.

2.1.1.8  Electrical heat trace system shall be manufactured by BriskHeat, Raychem Tyco Thermol

. Controls; Nelson Heat Tracing Systems; Thermon Manufacturing Co. or equal.

2.1.1.9  Freeze Protection Systems

2.1.1.9.1 Heating cables shall be industrial type and capable of maintaining temperatures up to 150 _
degrees F (65 degrees C) and withstand intermittent exposure temperatures up to 185 degrees F (85
degrees C).

2.1.1.9.2 The cables shall be suitable for use in ordinary, corrosive and classified (Class I, Div. 2) areas.

2.1.1.9.3 The cables for freeze protection shall be BriskHeat type SLCAB, Raychem type BTV;
Thermon type RSX; Nelson type LT or equal.

2.1.2 Terminations
All connections components including termination fittings, splices and tees shall be suitable for use in the
area of installation. All components shall be watertight rated NEMA 4X.

2.13 Circuit Controller and Monitor

2.1.3.1  Heat trace circuit monitoring panels shall be capable of energizing the heat trace circuit from an
ambient sensing thermostat.

2.1.3.2  Ground fault protection shall be capable of monitoring ground fault currents at a minimum of

30 mA- and in compliance with the latest NEC and IEEE equipment protection requirements.

2.1.3.3  Heat trace circuit controller and monitors shall be BriskHeat type TBZ61N Pyrotenax,
Digitrace series; Nelson, ET series or equal.
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2.14 Control Thermostats

Control thermostats shall be UL listed, heavy duty, industrial type hermitically sealed housing. The
thermostat shall be provided with independently adjustable dual switches for control and low temperature
alarm. Contact rating shall be 22 Amps, 120 Volts, resistive. Control Thermostat shall be BriskHeat type
TD101.

2.1.5 Power connection kits and junction boxes shall be watertight cast aluminum.
PART 3 - EXECUTION
3.1 INSTALLATION

3.1.1 Heat tracing system shall be installed where shown on the Contract Drawings and in accordance
with manufacturer's approved shop drawings and recommendations.

3.1.2 Heating cables shall be run parallel to and on the bottom of the pipe at 5 o’clock or 7 o’clock
only. Spiral wrapping of the heat cables around the pipes shall not be permitted.

3.1.3  Power cables for heat tracing circuits running from the supply panel to circuit junction boxes
located on each pipe shall be run in conduit. The heat tracing cable shall connect to the power cable in a
junction box and be routed onto the pipe through a cable feeder connector with gland nut. The connector
shall be two-piece construction with a tapered neoprene bushing and recessed flame-resistant interior
gland. The connector shall be attached to the pipe with stainless steel junction box support and pipe strap.

3.1.4 At each point where the junction box is attached to the lagging for heating cable entry to the pipe
or device being protected and after the heating cable has been installed, the junction box stand-off shall be
filled with clear Dow Corning TRV-732 compound or equal rated 500 degrees F, to provide a waterproof
connection. The sealant compound shall also be forced into the voids in the insulation which were
created during installation of the conduit hub. The sealant compound shall be placed to position all cables
away from standoff sides and to separate cables away from one another. The sealant compound shall be
applied in a clean, neat manner and in strict accordance with the manufacturer’s instructions for the
sealant. When the installation is complete, check that none of the compound has been left on other than
the prescribed areas.

3.1.5 Install "electrically traced line" warning signs every 25-feet along the outer pipe insulation jacket.
3.2 TESTING

3.2.1 All testing shall be the responsibility of the equipment manufacturer.

3.2.2 Measure the resistance of heating cable system before and after pipe insulation.

3.2.3  Adjust and seal control thermostats to Owner's and COR and/or PO's satisfaction after installation

is complete.

END OF SECTION
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2.0 HP wg|O% |8 Bz
3813818 |2
m.
-4
R
LSV LSV-be a8 [s§|3¢
3 O s 5 3%
3 ABBREVIATIONS: ozl a2 | PN
R E5leale 31,
& BV BALL VALVE gs |zd £z(5p0lus
cv CHECK VALVE 63 |5« |38]a 2|d%
’ GPM GALLONS PER MINUTE
v GROUNDWATER HP HORSE POWER
" LSv LAB SAMPLE VALVE
ELECTRIC TOH TOTAL DYNAMIC HEAD
SUBMERSIBLE - .
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LEGEND: w S
2 e
EXISTING SHALLOW g £
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w
ELECTRIC E 8 <
SUBMERSIBLE . o= z
10 HP PUMP—| NOTES: 28s &
w
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L _| M L 3
ONE LINE OR ONE LINE OR ONE UNE OR ONE UNE OR . ABBREVIATIONS (CONTINUED)
CONTROL DIAGRAM PLAR DESCRIPTION CONTROL DIAGRAM PLAN QESCRIPTION CONTROL DIAGRAM PLAN DESCRIPTION T conTROL GAakaM PLAN DESCRIPTION ( 1
5 ELEV ELEVATION
METER PILOT LIGHT, COLOR AS NOTED N EM EMERGENCY
* WM — WATTMETER * R - RED —_— LIGHTNING ARRESTER
glg%lg# ggg;%:? ORAWOUT TYPE POWER WHU  _ WATTHOUR METER ¢ G — GREEN —0 o——{lI ENCL ENCLOSURE OR ENCLOSED U.S. Environmental
CS=CONTROL SWITCH WHDM — WATTHOUR DEMAND METER @ B8 - BLUE EQUIP EQUIPMENT Protection Agency
= WHDR — WATTHOUR DEMAND RECORDER ‘: - m‘éﬁ N EWC ELECTRIC WATER COOLER Region 7
PF - POWER FACTOR METER - : o . City. ¥
—(r— — A e 31 — L ® GROUND OR GROUND RQD EWH ELECTRIC WATER HEATER Kansas City, Kansas
| —To— EX EXISTING
LOW VOLTAGE AR OR MOLDED CASE TRANSOUCER —01io — g USH-TO—TEST TYPE. COLOR AS O RBER OPTIC I3
CIRCUIT BREAKER, 3 POLE UNLESS ~ CURRENT TRANSDUCER . 304 FUSE, AMPERE RATING AS NOTED iy ) Y
OTHERWISE NOTED. e oy —0 —_— - - S
WHX - WATTHOUR TRANSDUCER TIME DELAY RELAY GCP GENERATOR CONTROL PANEL w
COMBINATION MOTOR CIRCUIT PROTECTOR AND —-CM I soTED oo CEn CENERATOR a
MBINAT i) RELAY, NO. AS INDICATED SETPOINT AS NOTED RIP HEATIN
T MAGNENC MOTOR STARTER, FULL VOLTAGE 25 =  SYNCHRONISM CHECK RELAY SETPOINT J NUMBER AS INDICATED STRIP HEATER OR IC ELEMENT G, GND GROUND
) NON-REVERSING UNLESS OTHERWISE HOTED: §; - g;%f:mwgowcn . # TDE — TIME DELAY AFTER ENERGIZATION GFY GROUND FAULT INTERRUPTER
\ A IF?lPJZIISLUCVEODLTC((J;ETA%EEVEI‘TOSLN—GREVERSING 38 - BEARING PROTECTVE DEVICE O = R . \ GRS GALVANIZED RICID STEEL
- . B<H RVAT — REDUCED VOLTAGE 40~ LOSS OF EXCTATION RELAY DELAY AFTER DE-ENERGIZATION —VYYL — INDUCTOR HACR HEATING & AIR CONDITIONING RATED
42 - RUNNING CONTACTOR/PILOT RELAY OFF DELAY
AUTOTRANSFORMER _ 1A HH HANDHOLE
RVSS — REDUCED VOLTAGE SOLID STATE 46 REVERSE PHASE/PHASE BALANCE /CURRENT » : NOTC - NORMALLY OPEN, TIMED CLOSING WHEN uT HEIGHT .
2S1W - TWO SPEED, ONE WINDING 47 - PHASE SEQUENCE VOLTAGE RELAY ° X='NOTC ENERGIZED z
RSZW - TWO SPEED, TWO WINDING 49~  MACHINE OR TRANSFORMER THERMAL RELAY @ @ TACHOMETER GENERATOR HID HIGH INTENSITY DISCHARGE N
< ' NCTO- NORMALLY CLOSED, TIMED OPENING 8
(DIAGRAMATICALLY SHOWN, CONTRACTOR SHALL 50/51 — INSTANTINEOUS/TIME. OVERCURRENT RELAY —O T Vet WHEN ENERGIZED HP HORSEPOWER 3
FELD LOCATE) 31, T . JME OVERCURRENT RELAY NOTO~ NORMALLY OPEN, TIMED OPENING WHEN hz HERTZ g
NON—FUSIBLE DISCONNECT SWITCH, 516 - R ALRCUSIRENT RELAY. GROUNDING —o3 %% DE—ENERGIZED —] b —_— CONTACT, NORMALLY OPEN (NO) INSTR INSTRUMENT
L. O SOMPERE PATMG NOTED IF OTHER THAN 30A T T R Y werelDuAL TYPE NCTC~ NORMALLY CLOSED, TIMED CLOSING K L (PREF1X)
(DIAGRAMATICALLY SHOWN, CONTRACTOR SHALL —(— ® RESTRAINT 7 Oneie WHEN DE-ENERGIZED kemil 1000 CIRCULAR MILS
FIELD LOCATE) 51X = AUXILARY RELAY (TRIPS CB AND ALARMS) — J— CONTACT, NORMALLY CLOSED (NC) KVA KILOVOLT AMPERES
59 -  OVERVOLTAGE RELAY FIELD INSTRUMENT, TAG NO AS INDICATED Kw KILOWATTS
FUSIBLE DISCONNECT SWITCH, 600 VOLT. 3 80 - NEGATVE SEQUENCE VOLTAGE RELAY . *  INDICATES INSTRUMENT TYPE DEFINED ON X
‘ i @ D mEnma — L00P- Seeats of 5 & - Lo Ui anesren :
. « CANPERE RATING AND FUSE SIZE AS NOTED 64 -  GELNRATOR FIELD GROUND RELAY ## INDICATES LOOP NO. — — OVERLOAD RELAY HEATER TG LIGHTING =
® AMPERE RATING NOTED IF OTHER THAN 30A 67 =  AC DIRECTIONAL OVERCURRENT RELAY P LIGHTING PANEL e
N FUSE RATING T4 - AIRM LICHING RELAY LIQUID LEVEL (FLOAT) SWITCH 2
(DIAGRAMATICALLY SHOWN, CONTRACTOR SHALL B3 - AUTOMATC SELECTME CONTROL OR TRANSFER v LOW VOLTAGE
FIELD LOCATE) 86 - LOCKING-OUT RELAY o— NORMALLY OPEN, CLOSES ON RISING LEVEL - - KEY INTERLOCK MAX MAXIMUM o
MANUAL MOTOR STARTER WITH THERMAL 87 - DIFFERENTIAL PROTECTIVE RELAY 5 MCB MAIN CIRCUIT BREAKER 5
8 - SUFFIX INDICATES "8US”
P OVERLOAD HEATER. 1 POLE UNLESS OTHERWISE G - SUFFIX INDICATES "GENERATOR™ NORMALLY CLOSED, OPENS ON RISING LEVEL Mcc MOTOR CONTROL CENTER
S E NOTED "P" INDICATES WITH PILOT LIGHT "2 GF —  GROUND FAULT 3 — TERMINAL OR TEST BLOCK MCP MOTOR CIRCUIT PROTECTOR
2 INDICATES TWO POLE ST -  SHUNT TRIP MFR MANUFACTURER
{DIAGRAMATICALLY SHOWN, CONTRACTOR SHALL T = SUFFIX INDICATES “TRANSFORMER" PRESSURE OR VACUUM SWITCH
FIELD LOCATE) X = SUFFIX INDICATES  AUXILWRY® MH MANHOLE
— MINIMUM
o— NORMALLY OPEN, CLOSES ON RISING PRESSURE RESISTANCE TEMPERATURE DETECTOR MIN
& > DRAWOUT TYPE EQUIPHENT OR DEVICE “lg SPECIAL CAPACITOR Oy 8 MLO MAIN LUGS ONLY z
- - J— # SC - SURGE CAPACITOR =
PF — POWER FACTOR CORRECTION CAPACITOR —ogo— NORUALLY OPEN, CLOSES ON DROPPING Ve MTD MOUNTED &
PRE R | — VIBRATION DETECTOR MTS MANUAL TRANSFER SWITCH z
. NORMALLY CLOSED, OPENS ON RISING : My MEDIUM VOLTAGE &
— MEDIUM VOLTAGE CABLE TERMINATION -, — TUNED POWER FACTOR CORRECTION CAPACITOR o1 PRESSURE N NEUTRAL e
NORMALLY CLOSED, OPENS ON DROPPING DAMPER MOTOR NC NORMALLY CLOSED
oxe PRESSURE . ° R
—No— —_— MEDIUM VOLTAGE AIR INTERRUPTER SWITCH . :lérsﬁggﬂsgwﬁ&ﬂgf&z DCONTACT, SPRING :(r)s :gYRu:é.L;CSS:N OR NUMBE
" OR (T) OR | TEMPERATURE SWITCH OR THERMOSTAT € T METER on OVERHEAD
e ELAPSED TIME M =
MEDIUM VOLTAGE FUSED AIR INTERRUPTER 3
0 NP — SWITCH PUSHBUTTON, MOMENTARY CONTACT, SPRING —ogo— NORMALLY OPEN, CLOSES ON RISNG ZE z:'é;Lgf; L 3
. * FUSE RATING o o - RETURN, NORMALLY OPEN
o NORMALLY OPEN, CLOSES ON DROPPING MOTOR OPERATED VALVE OR GATE PCP PUMP CONTROL PANEL )
" N N EMERGENCY STOP PUSHBUTTON WITH RED og TEMPERATURE oH PHASE
~—H —_ EDIUM VOLTAGE FUSED MOTOR CONTROLLER aTa 233?:‘3?” HEAD OPERATOR (MAINTAINED NORMALLY CLOSED, OPENS ON RISING PMH POWER MANHOLE
é TEMPERATURE ABBREVIATIONS PNL PANEL OR PANELBOARD g § 3
TRANSFORMER, RATINGS AND CONNECTIONS AS START i NORMALLY CLOSED, OPENS ON DROPPING PR PAR Z&lz |
A | vors_pri NOTED. UNLESS OTHERWISE NOTED ON THE sTOP START-STOP PUSHBUTTON CONTROL STATION oo TEMPERATURE A AMPS 2ils |8
XX_KVA SINGLE LINE DIAGRAMS, ALL DRY TYPE o (MOMENTARY CONTACT) WITH LOCKOUT DEVICE ALTERNATING CURRENT PRI PRIMARY 5[ (28
FOr TRANSFORMERS SERVICING ADMINISTRATIVE AND | —aloyo ON sTOP FLoW SWITCH (MR, WATER, £1C) AC iy POTENTIAL TRANSFORMER wg (9% (2 |ZY
T P R o S e ie | saow s anot sl e i N
L A K—20 RATING START-STOP PUSHBUTTON CONTROL STATION, AFG ABOVE FINISHED GRADE RECPT RECEFTACLE
MAINTAINED CONTACT WITH LOCKOUT DEVICE ON —oo— NORMALLY OPEN, CLOSES ON INCREASED FLOW AL ALUMINUM REQD REQUIRED g
¥ ATOS CURRENT TRANSFORMER : STOP AIC AMPERE INTERRUPTING CAPACITY ory QUANTITY 5 )
—_ * QUANTITY —oo— NORMALLY CLOSED, OPENS ON INCREASED FLOW =g13¢
A = PRIMARY AMPERES AMP AMPERE SA SURGE ARRESTER 2s1. 98|28
oFF  ON ATS AUTOMATIC TRANSFER SWITCH sec ECONDS OR SECONDARY L, S8y (B fuz
£y T0 120 CURREm TRANSFORMER - OFF/ON SELECTOR SWITCH POSITION (LIMIT) SWITCH AUTO AUTOMATIC sH SHIELDED é ) a ‘; i |
3 J— pouam e : AUX AUXILIARY SHH SIGNAL HANDHOLE : 15 |t 5 1o
oYao & (& 2
ey . —O— NORMALLY OPEN AWG AMERICAN WIRE GAUGE ss STANLESS STEEL 221283(28|0 088
BKR BREAKER
GENERATOR, RATINGS AND CONNECTIONS AS _ sv SOLENOID VALVE
@ @ NOTED {x0) LOCAL/REMOTE SELECTOR SWITCH O Q NORMALLY OPEN - HELD CLOSED BLDG BUILDING W SwITcH
—0 o= ¢ conpuir SWBD SWITCHBOARD
(ox) —O=TO— NORMALLY CLOSED cB CIRCUIT BREAKER SWOR SWITCHGEAR - ;:
COMBUSTIBLE GAS DETECTOR 2 g
£TS t AUTOMATIC OR MANUAL TRANSFER SWITCH NO.) 3 POSITON SELECTOR SWITCH, MAINTAINED oo NORMALLY CLOSED - HELD OPEN ‘éi_[r’ e BLE c TIME TO CLOSE OR TRAY CABLE J5 g
I (ATS—1), (MTS—1) "N INDICATES NORMAL OR CONTASREN  x-CLOSED RRENT LMITING BREAKER TEL TELEPHONE K 9
— PREFERRED SOURCE "S” INDICATES STANDBY OR CLB cu UMTTING 70 TIME TO OPEN 3 3
ALTERNATE SOURCE 100A INDICATES CONTINUOUS posmon| . _TOP__| MIDDLE | 80TTOM TORQUE SWITCH CLF CURRENT UMITING FUSE nss TRANSIENT VOLTAGE SURGE & )
CURRENT RATING A B ca CONTACT | CONTACT | CONTACT cp CONTROL PANEL SUPRESSOR B &
B N A ¥ 0 0 X NORMALLY OPEN, CLOSES ON HIGH TORQUE cPI CONTROL POWER TRANSFORMER TS TWISTED SHIELDED B B3 g
i (x00) 8 [} [} [ CR CONTROL RELAY YpP TYPICAL o K
VARMBLE SPEED DRNVE CONTROLLER —5] 1 c ] o X —o B NORMALLY CLOSED, OPENS ON HIGH TORQUE cs CONTROL SWITCH uG UNDERGROUND he 5
* DC. = D.C. DRIVE CONTROLLER (00%) : a
] | SCR = SIUCON CONTROLLED RECTIFIER cT CURRENT TRANSFORMER UPS UNINTERRUPTIBLE POWER SUPPLY — | o
VFD = VARIABLE FREQUENCY DRNE °  9c5n NAMEPLATE (A/8/0) UTILIZED IN CONJUNCTION WITH OTHER CONTROL cu COPPER v vouTs —
- HAND/OFF/AUTO SCHEMANC SYMBOLS TO DEPICT THE PHYSICAL T
UNIT HEATER — ELECTRIC HEATING COIL AND FAN roR HAND/ OFF/REMOTE @ — LOCATION OF THE DEVICE cws CONDUIT WALL SEAL e VoL s
#rw ¥ - RATNG LOR  ~ LOCAL/OFF /REMOTE § REPRESENTS LOCATION De DIRECT CURRENT VFD VARIABLE FREQUENCY DRNE F4 2
RSL - RASE/STOP/LOWER SEE LOCATION LEGEND ON DRAWING DIA DIAMETER w WATTS, WIDTH, WITH, WIRE 5 ]
o - ES/O/MT | DUCTORS OR CONDUITS CROSSING PATHS OMU DIGITAL METERING Uit i o ePRoo” £e <
tmg HEATER - STEAM OR WATER HEATING COIL AT AT GAS DETECTOR / VENTILATION FAILURE ALARM . gg_}« T 2t A DN DOWN WPIU WEATHERPROOF WHILE IN USE o2 S
“t , [ 7 J # INDICATES TYPE OF UNIT £ EMPTY CONDUIT XFMR TRANSFORMER Za Lo
@ 0TOR ERAL INDICATE € [ZHASTER, 2-REMOTE ELEC ELECTRICAL E £ 2 @
MOTOR, NUMERAL S HORSEPOWER - : i
—+— —_ CONDUCTORS ELECTRICALLY CONNECTED Yag 22
3 ) MOTOR STARTER COIL, NUMBER AS INDICATED TG . GEMERAL, NOTE SEza@ -3
—(:)—(v])— VOLTMETER WITH SWITCH, 3 PHASE £ DENOTE INTERLOCKING ONLY T 3 g
I— v o w
-— SE g 2
= [ ] . INDICATES UMITS OF ELECTRICAL EQUIPMENT OR TH'SSm"SE ‘;Yig\g&mﬁ;sﬁgyu 228 2y
- J— ¢ NG EN L E uw
_QS)_@‘__ AMMETER WITH SWITCH, 3 PHASE -—{SD— CONTROL RELAY COIL. NUMBER AS INDICATED _ B WIRING ENCLOSURE APPEER ON THE DRAWINGS. § < £ sy
Wz a0
>S5 <2
Yuw O <
CommTnom e - &3 x
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SYMBOL DESCRIPTION SyMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION
< c 1D .. -
s INCANDESCENT, COMPACT FLUORESGENT OR H1.0. TYPE LIGHTING 5, SINOLE POLE SWITGH “a” INDICATES FIXTURES CONTROLLED. SROUND SYSTEM GRID OF OGP, 36" BELOW FINSHED GRADE UNLESS SPRINKLER VALVE SUPERVISORY SWITCH.
@) " — FIXTURE TYPE (SEE LIGHTING FIXTURE SCHEDULE)
® Bl T COMTROLLED e SMICH "o $2 DOUBLE POLE SWITCH o™ INDICATES FIXTURES CONTROLLED. . T ., | exomiERMc wed connEcTIon EH SPRINKLER FLOW ALARM SWITCH
3 3 - . 3/4° 10°~0" GROUND ROD. UNLESS SPECIFIED OTHERWSE.
AT TP | FLUORESGENT TYPE LIGHTING FIXTURE, NOTATIONS SAME S ABOVE 2 THREE WAY SWITCH "¢” INDICATES FIXTURES CONTROLLED ® /4" % 10'-0 s He) AIRE ALARM BELL
b
CROUND wi STAT
$4 FOUR WAY SWITCH 6" INDICATES RIXTURES CONTROLLED. (SEE DETAL SWET PR REGWRCWENTS) WEATHERPRODF HI~INTENSITY FIRE ALARM STROBE LIGHT WITH HORN
"‘QJ WALL MOUNTED INCANDESCENT, COMPACT FLUORESCENT OR H.LD.
TYPE LIGHTING FIXTURE., NOTATIONS SAME AS ABOVE
b © o £ AS A8 SE DIMMER SWITCH "a” INDICATES FIXTURES CONTROLLED COMMUNICATION SYSTEMS PASSIVE INFRARED DETECTOR
yXon)
SINGLE POLE_SWITCH K TELEPHONE OUTLET FOR DESK TYPE HANDSET c
% CROSS HATCH INDICATES LIGHTING FIXTURE THAT IS UNSWITCHED AND $os “0S” INDICATES A PASSVE INFRARED OCCUPANCY SENSOR v K = KEY SYSTEM 3w SMOKE BEAM DETECTOR (RECENVER)
N 5 [ SHALL REMAN ON AT ALL TIMES. NOTATIONS SAME AS ABDVE. TR
A, 3¢ “0S" INDICATES PROGRAMMABLE OCCUPANCY SENSOR CAPABLE OF K LE';EPE&NESY%LT’&H FOR WALL TYPE HANDSET (MOUNT UP 4'-67) —ar SMOKE BEAM DETECTOR (TRANSMITTER)
INBOARD/OUTBOARD SWITCHING .
Ayg 3
b SINGLE POLE_ SWITCH v PAGE/PARTY TELEPHONE OUTLET FOR DESK TYPE HANDSET - FIRE ALARM SMOKE DETECTOR REMOTE INDICATOR AND TEST SWITCH
oR SHADED AREA INDICATES LIGHTING FIXTURE THAT IS EQUIPPED WITH $ot DT INDICATES DUAL TECHNOLOGY PROGRAMMABLE OCCUPANCY SENSOR .
EMERGENCY BACKUP POWER SOURCE. NOTATIONS SAME AS ASOVE. CAPABLE OF SENSING WOTION AND SOUND
AJ = PAGE/PARTY TELEPHONE OUTLET FOR WALL TYPE HANDSET, MOUNT
b © UP 4'-g"
©s LIGHTING CONTACTOR WITH NUMBER OF POLES AS INDICATED
A, g3 POLE MOUNTED AREA HLD. TYPE LIGHTING FIXTURE. NOTATIONS SAME H PAGING SPEAKER, WALL MOUNTED
1 too TE ST DOW |V T IEE wee
— LINE WORK FOR EXISTING ITEMS
A3 POLE MOUNTED ROADWAY H.LD. TYPE LIGHTING FIXTURE, NOTATIONS PAGING SPEAXER, WALL MOUNTED, BI-DIRECTIONAL, HORN TYPE SHALL BE SHOWN IN A
—{] SAME AS ABOVE O PUSH BUTTON STATION Dé)\ﬂ W = WIDE ANGLE TYPE CONTINUOUS LIGHT LINE
INDICATES ALL LIGHTING FIXTURES WITHIN THE ROOM OR AREA IN
M EMERGENCY LIGHTING BATTERY UNIT WITH TWO LAMP HEADS WHICH THIS NOTATION APPEARS SHALL BE TYPE "A” UNLESS PAGING SPEAKER. FLUSH MOUNTED CEILING TYPE
-’ "EM" ~ FIXTURE TYPE (SEE LIGHTING FIXTURE SCHEDULE) OTHERWISE NOTED. SEE UGHTING FIXTURE SCHEDULE FOR TYPES
) A ’C'RCU'T PAGING SPEAKER. SURFACE MOUNTED CEILING TYPE e
LIGHTING PANELBOARD (LP) EXISTING WORK
REMOTE EMERGENCY ADJUSTABLE WALL LIGHTING FIXTURE WITH TWO REMOTE WALL MOUNTED VOLUME CONTROL FOR CEILING SPEAKER, NEW WORK
LAMP HEADS MOUNT UP 5'=0
%-2 "R—2" - FIXTURE TYPE (SEE LIGHTING FIXTURE SCHEDULE) PUWER PANELBOARD (FP) OR DISTRIBUTION PANELBOARD (DP}
2 gu-1(r) | — HOME RUN TO BATTERY LINIT INDICATED. CONDUIT PAGING SPEAKER AMPLIFIER ASSEMBLY
SHALL BE 3/4" AND CONTAIN (2) NO. 12 AWG BRANCH
CIRCUIT CONDUCTORS AND (1) NO. 12 AWG GROUND IGHTING CONTACTOR PANELBOARD (LCP
CONDUCTOR UNLESS OTHERWISE INDICATED. b (e’ L TELEPHONE CABINET OR BACKBOARD AS NOTED
A 3 \Ti TTERY T e
SO | SRR RITIY g8, S e e R e oy |E o vae e cwam o || |
. *"GroI - GROUND FAULT CIRCUIT NTERRUPTER TYP XY or Y7 P" — PROCESS COMPUTER SYSTEM (CAT6 RU—45 JACK) WORK SHALL BE VERTICAL | \
CEIUNG MOUNTED EXT SIGH, NOTATIONS SAME AS ABOVE. WHEN =3 N T IAGE SURGE SUPPRESSOR CAPS, TEXT NOTATONS 1 | s
USED, ARROW INDICATES DIRECTION OF EGRESS. FILLED QUADRANT T e FOR BOTH EXISTING AND | '
A693 U SECURITY SYSTEMS FUTURE
REPRESENTS FACE SIDE OF SIGN. (DOUBLE FACE DOUBLE CHEVRONS 4 - CIRCUT NUMBER FUTURE CONDITIONS EXPANSION
— SHOWN) SHALL BE PLACED WITH A
DUPLEX RECEPTACLE, 20A, 120V, 2P, 3W SECURITY ALARM CONTROL PANEL FIFTEEN. DEGREE . ) .
A3 WALL MOUNTED EXIT SIGN. NOTATIONS SAUE AS ABOVE. WHEN USED, NS MOUNTED ABOVE COUNTER-TOP OR 42° AFF OBLIQUING ANGLE ! ‘o
e ARROW_ INDICATES DIRECTION SS. FILLED QUADRANT :
~ REPRESENTS FACE SIOE OF SIGH. ;pzch;EggzsﬂEch:cBgE SECURMTY ALARM DOOR SWITCH FUTURE LINE WORK SHOULD - _J
. BE SHOWN IN A PHANTOM
REMOTE EMERGENCY CEILING LIGHTING FIXTURE. ‘@ L. T YOUT RaTNG UNE. TTEMS SHOULD BE mm—--
"RH=-3" - FIXTURE TYPL (SEE LIGHTING FIXTURE SCHEDULE) 60> 4w 23 - NUMBER OF POLES SECURITY ALARM KEY PAD CABELED
ey | T S cecun e N e 10 oy
1) |+ ~ HOME RUN TO BATTERY UNIT INDICATED. CONDUIT -
73 SHALL BE 3/4" AND CONTAIN 2 NO. 12 AWG BRANCH SECURMTY SYSTEM CARD ACCESS READER EXISTING OR FUTURE_CONDITION DESIGNATION

CIRCUIT CONDUCTORS AND 1 NO. 12 AWG GROUND
CONDUCTOR UNLESS OTHERWISE INDICATED.

MULTI—OUTLET ASSEMBLY. SYMBOL DENOTES RECEFTACLE TYPE

HOME RUN TO DESIGNATED EQUIPMENT, BRANCH CIRCUIT CONDUIT
WITH 2 NO. 12 AWG BRANCH CIRCUIT CONDUCTORS AND 1 NQ. 12

FLOOR OUTLET BOX WITH TYPE OUTLET INDICATED

SECURITY ALARM WINDOW SWITCH

UNDER FLOOR DUCT SYSTEM WITH TYPE OQUTLETS INDICATED

SECURITY ALARM MOTION DETECTOR

THREE CELL UNDER FLOOR DUCT SYSTEM JUNCTION BOX

CLOSED CIRCUIT TV CAMERA

JUNCTION BOX

PAN, TILT. ZOOM CAMERA LENS CONTROLS

PULL BOX

GLASS BREAK DETECTOR

TERMINAL CABINET

FIRE ALARM SYSTEMS

GCCUPANCY SENSOR

FIRE_ALARM HEAT DETECTOR 135 FIXED TEMPERATURE UNLESS
OTHERWISE NOTED.
“200° - 200 FIXED TEMPERATURE

3 — FIXED TEMPERATURE RATE-OF—RISE TYPE

PHOTOCELL

EMERGENCY EYEWASH/SHOWER ALARM STATION WITH FLOW
SWITCH(ES)

FIRE ALARM SMOKE DETECTOR PHOTOELECTRIC TYPE UNLESS
OTHERWISE NOTED.
""" ~— IONIZATION TYPE.

FIRE ALARM DUCT SMOKE DETECTOR

INDICATED EQUIPMENT AND MATERIALS 7O BE DEMOUISHED

FIRE ALARM CONTROL PANEL

INDICATES THAT ALL ELECTRICAL EQUIPMENT AND MATERIALS
INSTALLED WITHIN THE ROOM OR AREA IN WHICH THIS NOTATION
APPEARS SHALL BE OF NEMA 12 CONSTRUCTION (OR GASKETED AND
SUITABLE FOR USE IN A WET LOCATION WHERE NEMA STANDARDS DO
NOT APPLY) UNLESS OTHERWISE NOTED.

FIRE ALARM VENTILATION PANEL WITH GRAPHIC PANEL

REMOTE FIRE ALARM ANNUNCIATOR PANEL

INDICATES THAT ALL ELECTRICAL EQUIPMENT AND MATERIALS
INSTALLED WITHIN THE ROOM OR AREA IN WHICH THIS NOTATION
APPEARS SHALL BE OF NEMA 4 CONSTRUCTION (OR GASKETED AND
SUITABLE FOR USE IN A WET LOCATION WHERE NEMA STANDARDS DO
NOT APPLY) UNLESS OTHERWISE NOTED.

INDICATES THAT ALL ELECTRICAL EQUIPMENT AND MATERIALS

INSTALLEQ WITHIN THE ROOM OR AREA IN WHICH THIS NOTATION
APPEARS SHALL BE OF NEMA 4X CONSTRUCTION (OR CORROSION
RESISTANT CONSTRUCTION SUITABLE FOR USE IN A WET LOCATION

WHERE NEMA STANDARDS DO NOT APPLY) UNLESS OTHERWISE NOTED.

A
FIRE ALARM MASTER BOX

V4

FIRE ALARM HORN, MOUNT UP 7'-8"
15

& |

FIRE ALARM STROBE, MOUNT UP 6'~8"
15 = CANDELA RATING

SYMBOL WHERE THERE iS A DETAI

DET

@& A

“— SHEET NO. WHERE
DETAIL 1S DRAWN

NOTES:

1.

THE PLANS DO NOT SHOW RACEWATYS
AND CONDUCTORS BETWEEN
RECEPTACLES, AND SWITCHES. HOWEVER,
THE CONTRACTOR SHALL FURNISH AND
INSTALL THESE CONNECTIONS IN
ACCORDANCE WITH THE ASSIGNED
FIXTURE OR RECEPTACLE CIRCUM
NUMBER AND SWITCH DESIGNATIONS.
HOME RUNS SHOWN CONCEALED SHALL
BE INDICATVE OF ENTIRE CIRCUIT
INSTALLATION. THE SAME SHALL APPLY
FOR HOME RUNS SHOWN EXPOSED.
REFER TQ SPECIFICATIONS FOR
MATERIALS AND INSTALLATION
REQUIREMENTS.

CONDUIT AND WIRE (NDT SHOWN) FOR

SWITCHES AND/OR RECEPTACLES SHALL

BE FURNISHED AND INSTALLED BY THE

ELECTRICAL CONTRACTOR AND SHALL BE:

3/4° (MIN.) CONDUIT RUN

EXPOSED IN UNFINISHED AREAS

NO. 12 COPPER (MIN.) TYPE “THHN"
NO. OF WIRES AS REQUIRED.

THE WIRING DIAGRAMS, QUANTITY AND
SIZE OF WIRES AND CONDUM REPRESENT
A SUGGESTED ARRANGEMENT BASED
UPON SELECTED STANDARD COMPONENTS
OF ELECTRICAL EQUIPMENT.
MODIFICATIONS ACCEPTABLE 7O THE
ENGINEER MAY BE MADE BY THE
CONTRACTOR TO ACCOMMODATE
EQUIPMENT ACTUALLY PURCHASED. THE
BASIC SEQUENCE AND METHOD OF
CONTROL MUST BE MAINTAINED AS
INDICATED ON THE DRAWINGS AND/OR
SPECIFICATIONS.

SWITCHES SHALL BE MOUNTED 4'-0"
ABOVE TINISHED FLOOR UNLESS
OTHERWISE NOTED. RECEPTACLES SHALL
BE MOUNTED 4'-0" ABOVE FINISHED
FLOOR UNLESS OTHERWISE NOTED,
EXCEPT RECEPTACLES IN OFFICES OR
AREAS WITH HUNG CEILINGS, OR AREAS
WITH 9—INCH CONCRETE BLOCK WALLS,
WHICH SHALL BE MOUNTED 1'-6" ABOVE
FINISHED FLOOR UNLESS OTHERWISE
NOTED!

SHEET NO. WHERE
SECTION IS DRAWN

SYMBOL WHERE THERE IS A SECTION

AL (AN

1/47 = 1'-07 E-3

SYMBOL WHERE_DETAIL 1S DRAWN
DETAIL SYMBOL

SECTION

i

SHEET NO. WHERE
THERE 1S A DETAIL

174" = 170"

-3
\—snsn NO. WHERE

SECTION IS TAKEN

SYMBOL WHERE SECTION IS DRAWN
SECTION SYMBOL

~~"""~_ | AWG GROUND CONDUCTOR UNLESS OTHERWISE NOTED. NUMBER OF
ARROWS INDICATE NUMBER OF CIRCUITS. FOR MINIMUM SIZE CONDWIT
PERMITTED REFER TO THE SPECIFICATIONS.
TN CONDUIT CONCEALED IN WALL, [N SLAB ABOVE, OR ABOVE CEILING.
=TT~ | CONDUT CONCEALED IN OR BELOW FLOOR OR UNDERGROUND.
CONDUIT RUN EXPOSED. RUN PARALLEL OR PERPENDICULAR TO
STRUCTURE OR WALL. @
PRl X' INDICATES EXPLOSION PROOF CONDUIT SEAL RITTING.
mmemmmmn | CONCRETE ENCASED DUCTBANK. WIDTH VARIES, SEE DUCTBANK
. SECTION/DETAILS FOR REQUIREMENTS AND WIDTH
—————3 | CONDUIT STUBBED OUT AND CAPPED
7 DENOTES A QUANTTTY OF TWO (2) 3-INCH CONDUN'S EACH
(2) 37C.. CONTAINING THREE NO. 3/0 AWG CONDUCTORS AND 1 NO. 2 AWG
343/0. 142G { GROUND CONDUCTOR.
e
DENOTES A QUANTITY OF TWO INSTRUMENT CABLES. EACH CABLE TO 14004
CONSIST OF TWO NO. 16 AWG CONDUCTORS TWISTED TOGETHER AND S
2-2/C§16 SH | COVERED WITH A METALLIC SHIELD AND AN OVERALL PROTECTIVE
JACKET. REFER TO THE SPECIFICATIONS FOR THE EXACT CABLE TO
BE PROVIDED.
SAME AS ABOVE EXCEPT CABLE TO CONSIST OF THREE NO. 16 AWG
2-3/C§16 SH | CONDUCTORS TWISTED. SHIELDED AND COVERED WITH AN OVERALL
PROTECTIVE JACKET. REFER TO THE SPECIFICATIONS FOR THE EXACT
CABLE TO BE PROVIDED.
(3) 47C. THREE 4—INCH CONDUITS
FLEXIBLE METAL CONDUIT “WHIP™ {3/4°C., 2§12, 1§12G UNLESS
\/ \/ OTHERWISE NOTED) FOR RECESSED LIGHTING FIXTURES AND LIQUID
TIGHT MOTOR CONNECTIONS
CONDUIT SEAL FITTING SHOWN IN OTHER THAN CODE REQUIRED
LOCATIONS.
L OV, 1
= INDICATES MOTOR STARTER AND/OR MOTOR CONTROL EQUIPMENT Cugsoijpog

WITHIN THE ENCLOSURE.

INDICATES THAT ALL ELECTRICAL EQUIPMENT AND MATERIALS
INSTALLED WITHIN THE ROOM OR AREA IN WHICH THIS NOTATION
AFPPEARS SHALL CONFORM TQ N.E.C. REQUIREMENTS FOR THE
HAZARDOUS AREA CLASSIFICATION SHOWN.

v

BN

FIRE ALARM HORN AND STROBE LIGHT COMBINATION, MOUNT UP

6'—
15 = CANDELA RATING

&

FIRE ALARM MANUAL PULL STATION, MOUNT UP 4'~0"

GENERAL NOTE

THIS 15 A STANDARD LEGEND.
SOME SYMBOLS MAY NOT

APPEAR

ON THE DRAWINGS.

o~

SWNCERT J.
ALANELY ]
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xEXISTING INJECTION WELL NO.2 <)

REFER TO SHEET £-05 FOR WORK IN THIS AREA.
'~ gy
I~

'&S'

GENERAL NOTES:

1. THE SCOPE Of THIS PROJECT IS TO REMOVE AND REPLACE
EXISTING ELECTRICAL EQUIPMENT WITH NEW EQUIPMENT IN THE
RECOVERY WELL PUMPS AND INJECTION WELL PUMP NO.2 WITH
MINIMAL INTERRUPTION OF PLANT OPERATIONS, PROVIDE
ELECTRICAL PRDMSIONS FOR HEAT TRACE AS SHOWN ON OTHER
DISCIPLINES DRAWINGS, AND PROVIDE NEW WIRING FOR PRESSURE
TRANSDUCER IN INJECTION WELL NO.2.

N

i , . DETAILS SHOWN ON THiS SHEET ARE FOR DIAGRAMMATICAL
/ : PURPOSES AND SHOW INTENT. THE INSTALLATION SHALL BE
; GOVERNED THROUGH THE SPECIFICATIONS AND NEC.

ET

b

, , NQTES BY SYMBQL O
/ #
EXISTING RECOVERY WELL NO ! (3) PROVIDE 1PR#IGTSW IN EXISTING CONDUIT FROM PLC~RWS TO

T 2 REFER TO SHi

ELECTRICAL ~SITE
PLAN

1" = 60

e
30 9] 60

REFER TO SHEET E-0S FOR WORK IN THIS AREA

ENT BUILDING

INJECTION WELL PRESSURE TRANSDUCER PROVIDED BY DIVISION
13 THIS CONTRACT. EXISTING CONDUIT ROUTING APPROXIMATELY
FOLLOWS PIPE ROUTING.

ya

!

. S EXISTING RECOVERY WELL NO.2
. KREF‘_ER’ TO SHEET E~05 FOR WORK IN THIS AREA.

EET E—04 FOR WORK IN THIS AREA.

EXISTING RECOVERY WELL ND.3
REFER TO SHEET E~05 FOR WORK IN THIS AREA.

7

— EXISTING RECOVERY WELL NO.8
REFER TO SHEET E~05 FOR WORK IN THIS AREA.

A/

EXISTING RECOVERY WELL NO.4
"REFER TO SHEET £—05 FOR WORK IN THIS AREA.

SEPA

U.S. Environmental
Protaction Agency
Region 7

Kansas Cily, Kansas
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GENERAL MOTES, ’-—_W
1. DETAILS SHOWN ON THIS SHEET ARE FOR
DIAGRAMMATICAL PURPOSES AND SHOW INTENT.
THE INSTALLATION SHALL BE GOVERNED THROUGH
I ~—— HEAT TRACE S | U.S. Environmental
T T YT T THERMOSTAT T T THE SPECIFICATIONS AND NEC. Pratocton g
R / No.2 2. PIPING FROM EXISTING COLUMN AR STRIPPER To | (et
. EXISTING BLOWER SHALL NOT BE HEAT TRACED. | \i2nsasCiv Kansss J
ALL OTHER PIPING INCLUDING MANIFOLO PIPING, | ¢
FILTER PIPING, AND SUMP PUMP PIPING SHALL f)
BE HEAT TRACED AS CALLED OUT FOR ON OTHER 2
DISCIPLINE DRAWINGS. REFER TO C-03 FOR
[ ADDITIONAL DETALS. v
i a
1 NOTES BY sympoL 'O
1(1) MOUNT HEAT TRACE THERMOSTAT TO PIPE PER
: MANUFACTURER'S RECOMMENDATIONS
4 THERMOSTAT SHALL BE SIMILAR TO BRISKHEAT
(@XI)HEAT TRACE MODEL TD101. .
THERMOSTAT &
NO.1 LN (2) HEAT TRACE THERMOSTAT NO.1 SHALL CONTROL E
ALL HEAT TRACING FROM THE PIPING MANIFOLD g
; 70 THE EXISTING PACKAGED COLUMN AIR 2
70 LP1-35 STRIPPER. e
' {(3) HEAT TRACE THERMOSTAT NO.2 SHALL CONTROL
: ALL HEAT TRACING FROM THE EXISTING COLUMN
AIR_STRIPPER PAST THE EXISTING EFFLUENT
. FILTER PACKAGE, AS WELL AS THE EXISTING =
: SUMP PUMP PIPING. &
- b3
conmo s TO LP1-32,33 i} §
2§12, $126. 3/4"C (TYP FOR 8) 3
. w
. &
3 ! \
\ : \ \
"\\ \\\
Y
. . g
e, =
. a
5
2
o
TREATMENT BUILDING
3/8" = 1'=- 0" 3
o g
) 0 7 3
[ ]
g. .
CONDUITS AS REQUIRED (TYP)—\ %é g |x
o IR
0L EANEL o531 |38
B
5813218 .23
l—— NEMA 4X 47x4"xL" WIREWAY i
w
g
—~—— ALUMINUM BACK PLATE B . ¥ EE gf
/ : z z a 53|38
¢ he gl 12&[28
b S~ s |22y (Eefus
2N 2N a [ a [ |2£]
s =T o Wiz
@ | o g2 = |E g
| —— CONDUIT AS SHOWN. 4 - .- 21212, ‘é’ &
"
43135 (252 £15%
20A/1P WEATHERPROOF
Y LOCKABLE SWITCH (TYP) : JUNCJTIBO_N1 BOX JUNCJ'I;ONZ BOX 5
. - ]
;
£
o~ NAMEPLATE (TYP) g
o (p {o (e o jo o (o &
{ { - « - - - -+ s
/_—STRUT (¥P) L2) L) } k } } k } E
f fe] [le] w w o w0 o
R - = 12 122 ———
o o ['4 ['4 o [24 o o
: J O |+ & e |E |E z
° ° - o 22
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° =] O
F 'R ' . gQ
o~ = © ~ - " © n zZ D Ox
z 2 = = x = = =z Sug w2
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= L ANCHOR BOLT (TYP) & ¥ T [ o i T 5za (2'3 =z
(24 =
° ° y o G Z [a)=]
a Ol .. SR =1 = Z
TREATMENT ROOM INSTRUMENTATION RISER 29 2<
<z
o - P 9]
ELECTRICAL EQUIPMENT MOUNTING DETAIL DIAGRAM /1 b2 £3
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RECOVERY WELL SITE ELECTRICAL EXISTING (RW—*)

PLAN
NT.S. @

INJECTION WELL SITE NO.2

ELECTRICAL EXISTING
PLAN

NT.S.

(D EXISTING CONTROL =T - — <
WIRE, 3/4(: | '.

@ NEMA 6P

CONTROL WIRE
JUNCTION BOX

RW-2

RW--3

RW—-4

Rw-7

RwW-8

t
77| wRE. 3747C

3

/ ENCLOSURE
4

I~ EXISTING P

RECOVERY WELL SITE ELECTRICAL MODIFICATION (RW—*)

PLAN
NTs. @

" CONNECT EXISTING HEAT —nEma 6P (5XB)
TRACE TO NEW CONTROLLER ! ENCLOSURE
' -. o \ ~ \~ ;
' ] ErE—
NEW PRESSURE o~ ; VJ
TRANSDUCER i O ) \
T - nEwa 6P (7)
4 CONTROL WIRE

1 JUNCTION BOX

L1PRY16TSW,
3/47C @

INJECTION WELL SITE NO.2 ELECTRICAL MODIFICATION
PLAN

N.T.S.

f==—EXISTING POWER (1)

| —nEma 6P (SXEXB)

GENERAL NOTES:

EACH BIDDER OR THEIR AUTHORIZED REPRESENTATIVES
SHALL, BEFORE PREPARING THEIR PROPOSAL, VISIT ALL
AREAS OF THE EXISTING BUILDINGS AND STRUCTURES IN
WHICH WORK UNDER THIS CONTRACT IS TO BE
PERFORMED AND INSPECT CAREFULLY THE PRESENT
INSTALLATION.

THE OWNER RETAINS THE RIGHT TO KEEP ANY
ELECTRICAL EQUIPMENT, CONDUIT. AND WIRES REMOVED
FROM THE EXISTING INSTALLATION. MOVE EQUIPMENT TO
DESIGNATED STORAGE LOCATION ONSITE. CONTRACTOR IS
RESPONSIBLE FOR OFFSITE DISPOSAL OF UNWANTED
MATERIAL.

CONTRACTOR SHALL OBTAIN APPROVAL FROM OWNER
BEFORE STARTING WORK. THE CONTRACTOR SHALL
COORDINATE THE WORK WITH THE OWNER.

IN ALL AREAS INVOLVING DEMOLITION, ALL EQUIPMENT,
UNUSED WIRING, UNUSED CONDUIT, PULLBOXES, AND
SUPPORT MATERIAL MARKED FOR DEMOLITION SHALL BE
COMPLETELY REMOVED. THE AREAS SHALL BE CLEANED
OF DEMOLITION DEBRIS. REPAIR AND PATCH ANY
SUPPORT STRUCTURES EFFECTED BY THE DEMOLITION.

REFERENCE OTHER DISCIPLINE DRAWINGS FOR HEAT
TRACING EXTENTS.

THE EXISTING PANELBOARD SCHEDULE SHOWN
REPRESENTS THE LATEST DOCUMENTED INFORMATION
AVAILABLE. HOWEVER UNDOCUMENTED CHANGES MAY
HAVE BEEN MADE. THE CONTRACTOR SHALL PROVIDE THE
NECESSARY CHANGES TO THE EXISTING PANELBOARD AS
REQUIRED TO PROVIDE A COMPLETE AND OPERABLE
SYSTEM ACCORDING TO THE INTENT OF THIS AND ALL
DRAWINGS.

©6e © 0 o

®

NOTES BY symgoL 'O

RECOVERY WELL SITE PLANS ARE GENERAL DEPICTION OF THE WELLS NOTED
IN THE TABLE. ALL RECOVERY WELL SITES ARE NOT TYPICAL OF EACH OTHER
IN REGARDS TO LAYOUT OF THE EQUIPMENT AND PIPING.

REMOVE EXISTING DISCONNECT SWITCH AND ALL ASSOCIATED SUPPORT
MATERIAL. REMOVE EXISTING CONDUIT FROM DISCONNECT SWITCH TO PUMP
AND RECONNECT SUBMERSIBLE CABLE TO NEW MANUAL MOTOR STARTER.

REMOVE EXISTING CONTROL WIRE' JUNCTION BOX AND ALL ASSOQCIATED
SUPPORT MATERIAL. REMOVE EXISTING CONDUIT FROM EXISTING CONTROL
WIRE. JUNCTION BOX TO TRANSDUCER AND RECONMECT TRANSDUCER CABLE
TO NEW CONTROL WIRE JUNCTION BOX.

REMOVE EXISTING RECEPTACLE, HEAT TRACE CONTROLLER AND ALL
ASSOCIATED SUPPORT MATERIAL.

PROVIDE A NEW NEMA 6P FIBERGLASS ENCLOSURE SIMILAR TO STAHLIN J
SERIES ~ TYPE FHLL. ENCLOSURE SHALL BE SIZED TO HOUSE EQUIPMENT AS
CALLED FOR BY KEYNOTES. PROVIDE A THERMOSTATICALLY CONTROLLED
STRIP HEATER INSIDE OF THE ENCLOSURE TO BE POWERED FROM THE
RECEPTACLE.

INSIDE OF THE NEMA 6P ENCLOSURE MOUNT A NEW 600V, 3P, 30A NEMA 4X
STAINLESS STEEL MANUAL MOTOR STARTER TO REPLACE THE EXISTING
DISCONNECT SWITCH. RECONNECT EXISTING C!IRCUIT AND INSTALL NEW
EQUIPMENT IN SIMILAR LOCATION AS EXISTING SO THAT EXISTING WIRE
LENGTHS ARE SUFFICIENT.

@ PROVIDE A NEW NEMA 6P FIBERGLASS CONTROL WIRE JUNCTION BOX IN

®

APPROXIMATELY THE SAME LOCATION AS EXISTING JUNCTION BOX SO THAT
EXISTING WIRE LENGTHS ARE SUFFICIENT FOR PROPER INSTALLATION. PROVIDE
SPLICES AND TERMINALS AS NECESSARY TO MATCH EXISTING INSTALLATION.

INSIDE OF THE NEMA 6P ENCLOSURE MOUNT A NEW 20A GFI/WPIU DUPLEX

RECEPTACLE AND A NEW HEAT TRACE CONTROLLER SIMILAR TO "BRISK HEAT"

CATALOG NUMBER TB261N—110. PROVIDE AND INSTALL A 3/C#12 "SOW"
CABLE WITH A 5-20P OUTDOOR RATED CORD CAP FOR THE HEAT TRACE
CONTROLLER POWER.

VERIFY INDIVIDUAL LOADS AND PROVIDE A NEW TYPED DIRECTORY.

PROVIDE AND INSTALL NEW CIRCUIT BREAKER IN EXISTING PANELBOARD AS
SHOWN. NEW COMPONENT(S) SHALL MEET OR EXCEED THE SHORT CIRCUIT
RATING OF THE EXISTING PANELBOARD.

REMOVE EXISTING CONDUIT AND REPLACE WITH 3/4" PVC SCHEDULE B0
CONDUIT. SEAL ALL CONDUITS WITH APPROPRIATE WATERTIGHT CONNECTORS
TO MAINTAIN PROTECTIVE RATING OF ALL EQUIPMENT.
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U.S. Environmentat

Protection Agency
Region 7

HKansas City, Kansas

/

[appr )

DATE

DESCRIPTION

APPR.IMARK

DATE

. -2 e
13/32° DEPTH x 13/16" WIDE
iLA(m%)ER‘SSBOSEEEEL . /— UNISTRUT P7000 QR £QUAL NOTES:
- .. GALVANIZED OR :
WITH CONCRETE .
INSERTS (WP) ;Sgg% FRAMING e AST MALLEABLE F RN Y £ STAINLESS BOLT, NUT & t. THE FINAL SYSTEM LAYOUT AND DESIGN OF EACH HEAT TRACE SYSTEM SHALL
X . IRON SPACER WASHER AS REQUIRED BE THE RESPONSIBILITY OF THE CONTRACTOR AND THE HEAT TRACE
] 1% (TYP) o AND ONE HOLE MANUFACTURER. THE CONTRACTOR SHALL REVIEW ALL PIPE LENGTHS AND
. _L— * STRAP SIZES, PIPE MATERIALS AND HEAT LOSS CALCULATIONS WITH THE MANUFACTURER.
M : THE MANUFACTURER SHALL THEN RECOMMEND THE QUANTITIES, WATTAGES AND
D N . _T CONCRETE EXPANSION ANCHOR S . CABLE PRODUCT REQUIRED FOR EACH APPLICATION.
= 2 e MINIMUM 3/8" DIAMETER—SIZED 3/8 )
o > STAINLESS STEEL LARGER A3CAVIRED BASED /| = ' [apPROX 2. REFER TO THE MECHANICAL DRAWINGS FOR PIPE LOCATIONS, NUMBER OF
. i SCREW AND ON SUPPORTED L s kTR VALVES. AND LENGTHS. ALL FITTINGS AND INSTRUMENTS SHALL BE INCLUDED IN
CONCRETE INSERT 4 THE SCOPE OF THE WORK.
_{'=.’ a 4
37 (YP) — h— R PROVIDE NEM, TION BO: STATS S
‘ CONDUIT CLAMP, SIZE " | EQUIPMENT ENCLOSUR 3 A 4X CONNECTIO XES, THERMOSTATS, AND ALL ACCESSORIES
[ AS REQU,SED (TYF) CEILING OR WALL o / H?mIPEXTJRS;‘LLSOSN%NG REQUIRED TO PREVENT ANY EXPOSED PIPING FROM FREEZING.
MOUNTED ° g FEET (SIMILAR MOUNTING :
FOR ENCLOSURES WITH
WALL MOUNTED Q -4 INTERNAL MOUNTING HOLES)
CONCRETE —/3 2
WALL A
a - Q
e /— CONDUIT CLAMP, SIZE i
— e AS REQUIRED (TYP) °
CHANNEL FRAMING~ °
SUPPORT INSULATION INSTALLED
| a - 4 UNDER OTHER DMISION
STAINLESS STEEL ANCHOR 127 T e PIPE
BOLTS WITH CONCRETE o 3" (7rP) & - & HEAT TRACE CABLE
INSERTS (TYP) NOTE: ’ ACE _CABL
APPLICABLE FOR ALL NON CAST-IRON ENCLOSURES OR BOXES g‘ﬁTé'(éED STRAIGHT
FLOOR MOUNTED
<oz e
c TYPICAL CONDUIT SUPPORT METHODS EQUIPMENT ENCLOSURE MOUNTING ON CONCRETE WALL HEAT TRACING DETAIL
NTS U NTS. \\—/ NTS -
B
A
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&;\c, INDICATES INTERLOCK OR LOGIC IN A MOTOR CONTROL CENTER
ueG
/|\ INDICATES GENERAL OR MISCELLANEOUS HARDWIRED INTERLOCK
“
/’\\
My MOTOR STARTER
v
é& SILICONE CONTROL RECTIFIER
v
<@E VARWBLE FREQUENCY DRWE
AV
N
\p/:- PURGE OR FLUSHING DEVICE

TYPICAL TAG NUMBERS & DESIGNATION

S INSTRUMENT TYPE

SEE "INSTRUMENTATION FUNCTION CODE™ TABLE

/———ADDITIONAL INSTRUMENT IDENTIFICATION
SEE "HAND SWITCH ABBREVIATIONS™

INSTRUMENT IDENTIFICATION
(FIRST TWO DIGITS DENOTE ASSOCIATED AREA)

USED TO DENOTE THE OMVISION THE INSTRUMENT
15 SUPPLIED UNDER OR IF THE INSTRUMENT IS EXISTING OR FUTURE.

““—————WHEN USED, LETTER DISTINGUISHES BETWEEN MULTIPLE,

\ SIMILAR DEVICES.

USED WHEN MULTIPLE TRAINS ARE USED AND
REPRESENTS THE TRAIN NUMBER.

HAND SWITCH ABBREVIATIONS

AD = AUTO/OFF

AM = AUTO/MANUAL

CM = COMPUTER/MANUAL

CL = COMPUTER/LOCAL
E~STOP = EMERGENCY STOP
FR = FORWARD/REVERSE

FOR = FORWARD/OFF /REVERSE
FS = FAST SLOW

FOS = FAST/OFF/SLOW

HOA = HAND/OFF /AUTO

LLS = LEAD/LAG/STANDBY
LOC = LOCAL/OFF /COMPUTER

LOR = LOCAL/QFF /REMOTE

L0S = LOCKOUT/STOP

LA = LOCAL/AUTO

LR = LOCAL/REMOTE

OC = OPEN/CLOSE

OCA = OPEN/CLOSE/AUTO
00 = ON/OFF

00A = ON/OFF/AUTO
0SC = OPEN/STOP/CLOSE
RSL = RAISE/STOP/LOWER

SS = START/STOP
SOR = START/OFF/RESET

INSTRUMENT LINE SYMBOLS

——————————————————————— ELECTRICAL SIGNAL

TELEPHONE SIGNAL

ELFCTROMAGNETIC OR SONIC SIGNAL (GUIDED)

PNEUMATIC SIGNAL

CAPILLARY TUBE

HYDRAULIC SUPPLY

______ Vewmeoy-ama-ye—===-  VENDOR SUPPLIED CABLE

COMMUNICATION LINK - COPPER (HARDWIRED)

— 0 COMMUNICATION LINK — FIBER OPTICS

ELECTRICAL / AIR SOURCES

ELECTROMAGNETIC OR SONIC SIGNAL (UNGUIDED)

ROTAMETER

WEIR

AP b

ORIFICE PLATE

UPS— — ——  UPS POWERED ELECTRICAL SOURCE
ES— — —= ELECTRICAL SOURCE
/A ———s= INSTRUMENT AR SOURCE

TYPICAL EQUIPMENT TAG NUMBERS & DESIGNATION

L
Gl

VENTURI TUBE

FLUME

R=1000~1A~—~— WHEN USED, LETTER DISTINGUISHES
N . \ BETWEEN MULTIPLE, SIMILAR DEVICES.

N, O\ T—USED WHEN WULTIPLE TRAINS ARE USED AND
N . REPRESENTS THE TRAIN NUMBER.

" EQUIPMENT IDENTIFICATION
(FIRST TWO DIGITS DENOTE ASSOCIATED AREA)

" EQUIPMENT TYPE

PROCESS EQUIPMENT

WELL PUMP

i

GENERAL INSERTION FLOW METER

IM=INSERT MAG

AVERAGING PITOT TUBE

ULTRASONIC FLOW METER

THERMAL MASS FLOW METER

7
P
P

LE

e’

—

PDI

SO

RADAR LEVEL SENSOR

CAPACITANCE LEVEL SENSO

PRESSURE GAUGE

1 2 3 4 5
N —_—
U.S. Environmental
Prolection Agency
Region 7
GENERAL INSTRUMENT OR FUNCTION SYMBOLS INSTRUMENTATION FUNCTION CODE e e
3 = o I/O SIGNALS GENERAL NOTES p :
o
1. THIS LEGEND APPLIES TO P&IDS ONLY AND MAY DIFFER FROM LEGENDS &
SHARED DISPLAY/ FIRST LETTERS : SUCCEERING_LETTERS FOR. OTHER SHEETS. <
COLUMN 1 COLUMN_2 COLUMN 3 COLUMN 4 COLUMN 5 MEASURED VARIBLE OR OU TN P .
SHARED conTROL WFASURED/INTATING | VAIABLE MOOIFIER | READOUT/PASSIVE OUTPUT/ACTIVE | FUNCTION MODIFIER S, FOrRON o0t Yrere, CUIPUT FUNCTION PROM “INSTRUMENTATION 2. IN GEMERAL THIS LEGEND SHEET AND THE P&IDS ARE BASED ON THE g
VARIABLE FUNCTION FUNCTION INTERNATIONAL SOCIETY OF AUTOMATION (ISA) STANDARDS FOR PRACTICES FOR s
PRIMARY | SECONDARY { COMPUTER | DISCRETE LOCATION AND A [ANALYSIS ALARM INSTRUMENTATION.  SOME  MODIFICATIONS, ADDITIONS AND ALTERATIONS HAVE
CHOICE | CHOICE | SOFTWARE ACCESSIBILITY | B |BURNER, COMBUSTION USER'S _CHOICE, GSER'S CHOICE USER'S €HOICE BEEN MADE AS REQUIRED TO ACCOMODATE PROJECT REQUIREMENTS.
C |USER'S_CHOICE CONTRGL CLOSED A
3. SOME PROCESS ITEMS SUCH AS EQUIPMENT ISOLATION VALVES, BYPASS
" (/\ FIELD MOUNTED AND NORMALLY D |USER'S CHOICE DErEREnCE DEVIATION T ANALOG INPUT (A) T ANALOG OUTPUT (AO) UNES, ETC. WHICH ARE NOT CRITICAL FOR AN UNDERSTANDING OF THE
! N’
LA N OPERATOR ACCESSIBLE o oo SENSOR FRIWARY | Te = THERMOCOURLE | UMENTATION FUNCTIONS ARE NOT SHOWN ON THE P&IDS.
ELEMENT ! KD o Rt eUT 4. SEE ELECTRICAL AND MECHANICAL SHEETS AND SPECIFICATIONS FOR g
F [FLOW, FLOW RATE __ |RATIO ~ ~ ADDITIONAL CONTROL AND INTERLOCK REQUIREMENTS. 1
AR TRAN PRIMARY CONTROL PANEL o USER'S CHOCE GUASS, GAUGE, 5
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